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Cold tolerance and cold immersion in infant 

rats. E. F. Avotpn. Dept. of Physiology, The 
University of Rochester, Rochester, N. Y. Rats 
aged 0 to 17 days recovered after refrigeration, 
either in oxygen (Fairfield, this issue) or in air, 
with body temperatures from 3° to 10°C. Such 
temperatures were tolerated for 2.5 hours, but not 
for 3 hours. Yet the rats did not tolerate tem- 
peratures below: 15° when immersed in water to 
the shoulders. Evidently body temperature was 
not the only factor in survival of infants. Cold ex- 
posure, continued in an atmosphere of nitrogen 
after the breathing had ceased from cold, allowed 
no recovey. Surrounded by a rubber jacket held 
away from the trunk, the infants survived colonic 
temperatures of 6° while environed by water of 
5°. Immersion up to the hips gave similar diminu- 
tions of colonic and mouth temperatures, with sur- 
vival. Such cooling could be followed by immersion 
to the shoulders for one hour once breathing had 
ceased, with survival. But gradual cooling of water 
to 8° while chests were immersed was lethal. 
Evidently the damage was imposed during the 
cooling period. Upon rewarming, whether slowly in 
air or rapidly in water of 35°, the heart regularly 
resumed beating. Whenever reflexes and breathing 
also were regained, survival was permanent. Part 
of the lethal damage may be due to hydrostatic 
pressure about the chest, and part to local anoxia. 
Survival of infant rats below 15° depends‘only in 
part on their well-known tolerance of anoxia; 
whereas in hibernants cardiorespiratory functions 
persist at all temperatures compatible with sur- 
vival. 
Lethality of cold immersion in rats. E. F. 
AvotpH. Dept. of Physiology, The University of 
Rochester, Rochester, N. Y. Does failure to survive 
exposure to cold depend predominantly upon the 
ow temperature to which certain tissues are ex- 
posed? Can that temperature be modified? Albino 
ats were cooled in various ways while their colonic 
(and sometimes esophageal) temperatures were 
Peing measured by thermocouples. 

Immersion to the shuulders in water of 14.8°C. 
or 2 hours was letha! for half of individuals, and 
hone survived in 14.0°. Colonic temperatures at 2 
hours were within one Centigrade degree of the 
water temperature. Reflexes and breathing gradu- 
lly disappeared; if any remained the rats re- 
bovered when placed into air of 25°. Especially 
hen cooling was rapid, reflex and cardiac activ- 
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ities disappeared some time after lethal tempera- 
tures were passed, since, in cold, functional break- 
downs are delayed. Slow cooling of rats covered by 
rubber jackets and surrounded by water for 5 
hours gave the same lethal temperatures as above. 
When immersed, uncovered, up to the hips and 
abdomen, the rats: cooled equally slowly, and sur- 
vived lower colonic temperatures (12° to 14° after 
5 hours) ; but esophageal temperatures were one to 
three degrees higher. Many individuals died after 
rewarming with delays of hours or a day ; thus they 
survived only temporarily when colonic tempera- 
tures went below 14°C. Median lethal temperatures 
were not modified by sex, age above 30 days, ad- 
ministrations of glucose or of cortin, deprivations 
of food or of water, nor repetition of the brief cold 
exposure. No way is known of securing continued 
survival of unanesthetized mature rats, after the 
chest and head have been cooled below 14°. 

The reaction caused by the intravenous injec- 
tion of salmine sulfate in dogs. J. Garrorr 
ALLEN and WILLADENE EGNER (by invitation). 
From the Department of Surgery of the University 
of Chicago. Salmine sulfate may be used to control 
hemorrhage from overdosage of heparin because it 
forms an inactive salt with heparin. This substance 
has been said to be toxic, when given intrave- 
nously, producing an anaphylactoid reaction. Since 
this substance agglutinates the red blood cells in 
certain mammalian species and causes fibrinogen 
precipitation, the anaphylactoid reaction has been 
ascribed to the ‘“‘plugging”’ of the peripheral vascu- 
lar bed. Experiments on dogs are presented which 
show that animals given 5 to 15 mg. of salmine sul- 
fate per kg. of body weight, intravenously, caused 
an anaphylactoid reaction. Dyspnea and a’ sharp 
fall in the arterial blood pressure occurred within 
two minutes after the injection of salmine. Dysp- 
nea persisted only two or three minutes, but the 
blood pressure recovered slowly over a period of 
30 to 40 minutes. A second injection of the same 
quantity of salmine sulfate made an hour after the 
first injection was not followed by any appreciable 
fall of the arterial blood pressure and dyspnea did 
not occur. When the animals were given the same 
amount of salmine in the same manner again one 
week later, the phenomenon of tachyphylaxis was 


- again observed. Coagulation studies, red cell 


counts, hematacrit readings, and platelet counts 
made, showed no significant change after the in- 
jections. Leukopenia did occur but the white blood 
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count returned to normal, as the blood pressure 
was restored to normal. Following the second in- 
jection, when the animal showed no obvious sys- 
temic reaction, leukopenia did not occur. At the 
dosage used, no change in the fibrinogen content 
was noted after either injection of salmine. Five to 
ten times the amount employed here was necessary 
td produce fibrinogen precipitation. 

A method for estimating traces of T-1824 by 
combination with cellophane. Tuomas H. ALLEN 
and Perer D. Oranovarts (by invitation). Depart- 
ment of Physiology, College of Physicians and 
Surgeons, Columbia University. Traces of the blue 
dye, T-1824, can be estimated quantitatively in the 
form of its combination with Cellophane. Ninety- 
eight per cent of the dye present in a 25 ml. solution 
(0.48% dye diluted 1:10,000 with 0.9% NaCl) is 
bound on 6.5 mg. of Cellophane foil immersed in the 
solution for 24 hours at 65°C. The optical density of 
the dye on the strip is 0.372 at 635 u. When the 
concentration is doubled the Cellophane optical 
density increases 2.08 times. The product of the 
weight of the Cellophane and the optical density is 
directly related to the concentration of dye over 
the dilution range of 0 to 5 parts in 10,000. The 
homogeneity of staining and the spectral properties 
of the dye-Cellophane have been studied as a func- 
tion of time, volume of solution, temperature, pH, 
concentrations of NaCl and Aerosol OT. This 
method appears to be selective, reasonably accurate 
and can be used in urine or blood serum. 

T-1824 appears in dog urine within 30 minutes 
after intravenous injection of the amounts com- 
monly used for blood volume determinations. Dur- 
ing the ensuing 24 hours 2 parts in one thousand of the 
injected dye are excreted by the kidney. This value 
decreases to 3 parts in ten thousand on the second 
day. Five drops of dye-tinged dog blood yield Cello- 
phane values which agree well with those obtained 
by direct spectrophotometric analysis of the serum. 

Hemin synthesis with glycine containing C\* in 
its alpha-carbon atom. K. I. Atrman, G. W. 
Casarett, R. E. Masrers, T. R. Noonan, and K. 
SaLomon, (introduced by W. F. Bate). University 
of Rochester School of Medécine and Dentistry, 
Atomic Energy Project, Rochester 7, New York. 
It hs been shown by Shemin and Rittenberg (J. 
Biol. Chem. 155, 567, (1945) ; 166, 621, (1946) ) that 
the nitrogen component of glycine is incorporated 
in the hemin of hemoglobin. This left unanswered 
the question whether the carbon skeleton of glycine 
would also function as a specific precursor of the 
pyrrol in hemin. In order to investigate the latter 
point, C'‘4H,.NH,COOH, prepared by B. M. Tolbert 
(Radiation Laboratory, University of Califor:ia), 
was fed to rats which had been rendered anemic by 
previous phenylhydrazine feeding. These animals 
were rapidly forming new erythrocytes as indicated 
by a high reticulocyte count. The radioactive gly- 
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cine was administered by stomach tube in a single § 
dose of approximately 1 uc/100 gm. body weight. At 
appropriate intervals animals were bled as com- 
pletely as possible from the carotid artery. Hemin 
was prepared following Nencki, M. and Jaleski, J. 
(Ztschr. f. physiol. Chem. 30, 384, (1900)), globin 
according to Anson, M. L. and Mirsky, A. E. (J. 
Gen. Physiol. 13, 469, (1930) ), and hemoglobin by 
crystallization after hemolysis. C' was determined 
according to a method developed by W. F. Bale and 
R. E. Masters. In a typical experiment the concen- 
tration of C'* per gram hemin was 9.65 times that 
found per gram globin. From this evidence we con- 
clude that the alpha-carbon of glycine is a direct 
precursor of a portion of the hemin molecule. 
Extraction of myogen and myosin from whole 
skeletal muscles. WiLL1AM R. AMBERSON, RUBERT " 
S. ANDERSON (by invitation), Berry Cann (by te 
invitation) and T. Erpés (by invitation). Depart- 
ment of Physiology, University of Maryland, Ballti- 
more, and Institute of Physical Chemistry, Univer- 
sity of Uppsala, Uppsala. Myogen and myosin may Ti 
be partially extracted from whole skeletal muscles he 
(rabbit) without mincing the tissues. Whole mus- th 
cles are placed in closed bottles and quickly frozen 
in CO, snow. After they thaw the extracting solu- - 
tions are poured over them (1 to 2 cc. per gram). 
Extraction is rapid in the first day; smaller incre- tot 
ments of protein continue to appear for many days. ~ 
Extraction proceeds best at 0°C. After several days 
the solutions are poured off, centrifuged, and dia- ar 
lyzed against phosphate buffers. Protein solutions 
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thus prepared show the following characteristics: “ 
(1) Distilled water extracts contain myogen up to of s 


2% of the wet weight. In extracts of white yauscle F 
the electrophoretic patterns, in phosphate buffer at 
pH-7.6, show a large, slow component, and a small, 
fast one. In red muscle extracts the same compo- 
nents occur, plus a myoglobin elevation, interme 
diate in velocity. These extracts contain no myosin 
and have a low viscosity. (2) 0.4M K phosphate 
buffer at pH-7.6 extracts more protein, but the elec 
trophoretic patterns are still simple, consisting 0 
the myogen components just described. No myosil 
appears for many days. (3) If NasP:O, (500 mgm 
%) is added to the phosphate buffer, myosin is ex 
tracted from whole muscles, both red and white, x 
that the solutions become very viscous. The pyro 
phosphate also increases the extraction of the myo 
gen components. Sharp myosin elevations appes 
in both the electrophoretic and ultracentrifuge sed 
imeniation diagrams. Actomyosin and actin are no 
extracted. The myosin may be separated from the 
other proteins by electrophoretic fractionation. He 
: activ: 
A study of various methods of rewarming me eee 
after exposure to extreme cold. ADELBERT AMES the ti 
III (by invitation), Ricuarp S. Grirrita (by invi Dis 
tation), Davin A. GoLprHwaiT (by invitation 


glioni 
Martin B. Macutr (by invitation), and H. § ce 
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BeLpine. The Quartermaster Corps, Climatic Re- 
search Laboratory, Lawrence, Mass. To determine 
the efficiency of various methods of rewarming indi- 
viduals after exposure to extreme cold, oxygen con- 
sumption, skin temperatures, rectal temperatures, 
thermal comfort and onset of shivering of four men 
were determined during 15 experiments, each con- 
sisting of a one-hour exposure to —40°F., followed 
by one hour of rewarming and one hour of re-expo- 
sure to —40°F. Rewarming was attempted by: re- 
moval of subject to higher ambient temperature, 
i.e., 40°F. or 80°F. ; moderate or strenuous exercise, 
i.e., walking on treadmill 2.5 mph at level or 3.5 
mph at 6.5% grade; providing additional thermal 
insulation (heavy sleeping bag) ; infrared irradia- 
tion of hands or face. The order of efficiency of vari- 
ous rewarming methods, as measured by change in 
total body heat, was: (1) strenuous exercise, (2) 
ambient temperature of 90°F ., (3) sleeping bag, (4) 
ambient temperature of 40°F., (5) moderate exer- 
cise, (6) irradiation of face, (7) irradiation of hands. 
The first four procedures caused increases in total 
body heat during the rewarming period, but only in 
the first was the original heat content approxi- 
mated. Moderate exercise resulted in cessation of 
heat loss without gain during rewarming. Irradia- 
tion of hands or face had no significant effect on 
total heat content. In all cases, body heat decreased 
during the second hour of cold exposure at approxi- 
mately the same rate as during the first hour. The 
only indications of acclimatization, based on results 
of control experiments, were a progressive increase 
in thermal comfort and a progressive delay in onset 
of shivering during successive exposures. 

Relation between synaptic delays and charac- 
teristics of preganglionic volleys initiating re- 
sponses in cat autonomic ganglia. Dom1nco AmpiL 
(by invitation) and Harry Grunpresr. Dept. of 
Neurology, College of Pnysicians and Surgeons, 
Columbia Univ., New York. Synaptic delays in the 
superior cervical, stellate, and inferior mesenteric 
ganglia of the cat have been determined in relation 
to the type of initiating preganglionic impulse, 
which may be either of the A or the B fiber type. 
Both fiber types were found in the preganglionic 
nerves to the 3 ganglia, but their relative impor- 
tance varied in different preparations. Six success- 
ful preparations of each ganglion, with minimally 
damaged circulation were studied. Two or all 3 


ganglion preparations were made in 4 animals. 


Afferent activity was produced xy graded elec- 


trical stimulation of the preganglionic nerves. Si- 
multaneous oscillographic records of the electrical 


activity of the preganglionic and postganglionic 


nerves and of the ganglion permitted correlation of 
the time relations of the ganglionic response with © 


he conduction velocity of the initiating pregan- 


glionic volley. Because of the known relation 


between fiber velocity and spike duration these 
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experiments afforded a test of the relative impor- 
tance of the duration of the afferent spike in deter- 
mining synaptic delay. 

Preganglionic volleys beginning with fibers con- 
ducting at 34.8 to 17.5 mps., therefore of the A type, 
with spike durations approximately 0.5 msec., pro- 
duced ganglionic responses after synaptic delays of 
1.9 to 4.1 msec. Preganglionic activity if predomi- 
nantly B group fibers (volleys with highest veloci- 
ties of 15.8 to 6.2 msec.; spike durations about 1.2 
msec.) produced ganglionic responses after delays 
of 2.5 to 5.0 msec. Therefore, the nature and dura- 
tion of the initiating spike apparently are not the 
primary determinants of synaptic delay in au- 
tonomic ganglia. 

Changes in nitrogen distribution in the Japanese 
beetle during metamorphosis. Joun M. ANDERSON. 
(introduced by Orro M. Herr). Dept. of Biology, 
Brown Univ., Providence, R. J. Lacking histologi- 
cal data, an attempt was made to trace by chemical 
methods the processes of histolysis and histogenesis 
during metamorphosis of the Japanese beetle. 
Analyses of individual insects at all metamorphic 
stages yielded data for (1) insoluble protein and 
chitin N, (2) amino-acid N. (8) soluble protein, 
proteose and peptone N, and (4) uric acid N. These 
values were expressed in percent of total N at each 
stage and their fluctuations charted. A conspicuous 
change occurs at pupation : Fraction (1) decreases, 
amino-acid N and Fraction (3) suddenly increasing. 
Changes in the reverse direction have occurred by 
the 3rd pupal day, and late-prepupal levels are then 
gradually reconstituted. Uric acid N reaches its 
peak by the 3rd pupal day and apparently shows no 
further changes. No differences were found be- 
tween late pupae and adults. 

It is assumed that decrease in insoluble N and 
increase in soluble N indicates histolysis, reverse 
changes indicating histogenesis. The reciprocal 
shifts in these fractions at pupation do not accom- 
pany, but follow, the fall in oxygen consumption 
and in blood pH found by Ludwig (1931, 1934). 
These latter changes may be considered as manifgs- 
tations of processes occurring prior to disintegra- 
tion of larval tissues at pupation. 

Chloruretic action of pressor-antidiuretic frac- 
tion of posterior pituitary extract. W. Parker 
ANsLOw, Jr., LAURENCE G. Wesson, Jr., ALFRED 
A. Botomey and Joun G. Taytor (introduced by 
Homer W. Smitu). New York University College of 
Medicine. The chloruretie action of the pressor- 
antidiuretic fraction of posterior pituitary extract 
(Pitressin) has been examined under conditions 
which preclude contribution to chloruresis by the 
oxytocic principle (Pitocin) and by changes in fil- 
tration rate and plasma sodium and chloride. In 5 of 
6 experiments on 2 dogs under water load (presuma- 
ably minimal endogenous posterior pituitary secre- 
tion) and under conditions otherwise conducive to 
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stable chloride excretion, the rate of excretion on 
discontinuing Pitressin infusion fell to a level one- 
half or less the maximal rate during Pitressin ad- 
ministration (15-20 my. per hour). Changes in 
sodium and potassium excretion generally paral- 
lelled changes in chloride excretion. Ammonium 
excretion was unchanged. In experiments with no 
water load (presumably maximal endogenous poste- 
rior pituitary secretion), no significant change in 
chloruresis was observed when Pitressin was ad- 
ministered or discontinued. In two experiments the 
action of Pitressin was compared with that of Pito- 
cin at a dose of the latter which gave little or no 
antidiuretic effect (26 mu. of Pitocin per hour). No 
chloruretic effect was observed. The results indi- 
cate that the pressor-antidiuretic fraction is chlor- 
uretic, but that this chloruretic action is demon- 
strable experimentally only when endogenous 
secretion is minimal (i.e., during water load). No 
new evidence is adduced as to whether the chlor- 
uretic action is attributable to the antidiuretic 
hormone or not. 

Physiological significance of preserved central 
vision in lesions of the optic tract vs. optic radia- 
tion. GrorcEe M. Austin (by invitation), F. H. 
Lewey and Francis C. Grant (by invitation). 
Lab. of the Neurosurg. Service, Hosp. of the Univ. of 
Pennsylvania. The present theory of cortical repre- 
sentation of the macula postulates : macular sparing 
in the visual field with lesions of the occipital 
lobe, macular splitting with lesions of the optic 
tract. It is also believed that a lesion large enough 
to involve the entire optic radiation or area 17 
(striata), will produce hemianopia with macular 
splitting. Contrariwise, clinical evidence has sug- 
gested a bilateral macular: representation in the 
occipital lobes. We have examined persons with 
complete occipital lobectomy including the entire 
area striata. Central visual fields were mapped out 
with the Bjerrum tangent screen and the Lloyd 
stereocampimeter. These patients showed only a 
small area of preserved central vision varying from 
+ to 14°. Central field studies of patients with optic 
tract lesions revealed similar small areas of pre- 
served central vision. The macula includes an arc 
of approximately 10°C, the fovea an arc of approxi- 
mately 2°. Our observations failed to show macular 
aplitting in optic tract lesions or macular sparing 
following interruption of the optic radiation, or 
removal of the striate cortex. The absence of foveal 
sparing vindicates against a bilateral macular corti- 
cal representation, for this pre-supposes the preser- 
vation of at least an arc of the fovea. The absence of 
hemiariopia with macular splitting after complete 
removal of area 17 or the optic radiation may be ex- 
plained by the use of a slightly eccentric foveal 
point for fixation. 

The role of the bulbar facilitatory and inhibitory 
systems in vasomotor and respiratory activity. 
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L. M. N. Bacu (introduced by H. S. MAYErson). sk 
Department of Physiology, Tulane University 
School of Medicine, New Orleans. The reticular | 4), 
matter of the brainstem has been shown to play a 
most important part in facilitation and inhibition J ,,, 
of reflexly and cortically induced somatic motor f ,. 
activity. Comparison of points in the reticular sys- pe 
tem producing these effects with those found con- f ,,, 
trolling vasomotor and respiratory activity showsa § 4, 
high degree of coincidence. Simultaneous records | ,, 
were made of the knee-jerk, blood pressure and § ,+ 

repiration in the cat while selected points in the ¢ ,,; 
reticular matter of the pons and medulla were ex] 
stimulated. It was found that stimulation of points f ,,. 
which caused complete inhibition of knee-jerk oki 
always caused a marked drop in blood pressure as ges 
well as a total inhibition of all respiratory move- [ |;, 
ments usually persisting for the duration of the [ .,, 
stimulus. Following cessation of the inhibitory I 
stimulus, whenever there was a rebound effect on sis 
the knee-jerk (post-inhibitory facilitation) there  j., 
also occurred simultaneously a marked increase in § p,, 
blood pressure and in both rate and depth of respi- tore 
ration. These effects occurred simultaneously for F .;,, 
equal periods of time, declining similarly to the J (),, 
normal values. Converse vasomotor and respiratory son 
effects were found in knee-jerk facilitation with diu 
post-facilitatory inhibition. sie 

Apparently bulbar facilitatory and inhibitory § ,,, 
systems apply equally to vasomotor, respiratory, dpol 
and somatic reflexes. Since it was impossible to pro 
obtain pure vasomotor or respiratory effects with- tant 
out definitely affecting knee-jerk activity, it may ie 
be assumed that no completely specific brainstem gam 
vasomotor or respiratory centers exist. To varying ithe 
degrees the reticular matter in these areas seem was 
simply to facilitate or inhibit spinal motor cells in bloo 
general. 

Peripheral vascular effects produced by localized 
warming of various skin areas. Mortimer E. Ba- 
DER, Martin B. Macut, and ExizaBeru L. Pinui0oN 
(introduced by H. 8S. Brtpine). The Quarter- 
master Corps, Climatic Research Laboratory Law- 
rence, Massachusetts. By means of a venous occlu- 
sion plethysmograph and thermocouples placed on 
selected skin areas, the effect on blood flow through 
the hand produced by warming localized body areas 
was studied. A 250 watt infrared bulb located at the| 
base of an insulated metal cylinder (diam. 20 cm.) 
and controlled through a rheostat was used as a heat 
source. The subject was seated comfortably wit 
his left hand in an air plethysmograph at heart 
level and the open end of the cylinder was applied 
to the area being warmed, a diaphragm being used 
to prevent heat leakage. Rectal temperature, hand 
skin temperature, and skin temperature at five 
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widely separated points were determined during§nyit, 
each experiment. Subjects remained inactive at ami, M 


environmental temperature of 15°C. until hand 











dansk ). | skin temperature reached equilibrium (approxi- 
rsty | mately 17°C.), at which time basal blood flows and 
cular J gkin temperatures were measured. 
lay a Using two subjects in repeated experiments it 
1t10n | was demonstrated that heating the face to 44-45°C. 
notor § resulted in significant increases in hand skin tem- 
'SYS- § perature (average rise 10.2 C.°) and average maxi- 
con- § mum flows 4 times as great as the basal values. In- 
WS § creases generally became apparent within one hour 
ords f and continued until termination of the experiment 
and f st 90 minutes. No changes in rectal temperature, or 
1 the | skin temperature elsewhere were observed. Control 
were } experiments, applying heat to the chest in identical 
oints J fashion, produced no significant changes in hand 
“jerk | kin temperature or blood flow. These results sug- 
Te aS § sest that warming certain skin areas is more effec- 
10ve- § tive than warming others in overcoming the vaso- 
the | constriction of the extremities produced by cold. 
itory | Hepato-renal factors in circulatory homeosta- 
ct On J sis, XX. Antidiuretic action of liver VDM concen- 
there § trates. S. Bazz (by invitation), A: Mazur and 
Se 10 § hpyraim SHorr. Dept. of Medicine, Cornell Uni- 
€SPl- B versity Medical College and The New York Hos- 
y for pital, New York City. Extracts of anaerobic liver 
» the chemically fractionated to concentrate their VDM 
atOry § component were found to produce a profound anti- 
with § diuretic effect upon intravenous injection into un- 
: anesthetized dogs. The VDM content of the liver 
1tory § concentrates, as assayed by the rat mesoappendix 
tory, technique, was such that 0.001 to 0.0001 gamma N 
le to produced a well-defined vaso-depressor effect in the 
with- B test rat. The amount of VDM infused into the dog 
may # for antidiuretic study varied from about 50 to 200 
stem jgamma N per minute, depending on the potency of 
"YING Bthe particular preparation. The rate of injection 
seem § was regulated so as to maintain a rélatively uniform 
lls iN Bh Jood level of VDM sufficient to give a transferrable 
/ vaso-depressor effect in the test rat. The infusion’ 
lized § as continued for 60 to 90 minutes, a total of 2.0- 
- Ba-fio9.0 mg. VDM N being administered in the differ- 
LION Gent experiments. The amounts injected were for 
arter-B beef liver VDM 7.0-12.0 mg. N, for horse liver 2.5- 
Law-B3 9 mg. N, and for dog liver preparations 2.0-2.5 mg. 
eclu-Bof VDM N. Inone series of experiments a study was 
ed O08 made of the effect of VDM in the diuresis produced 
rough by the infusion of 5% dextrose. In a second series 
areasithe effects on water diuresis (500 cc. by stomach 
at the tube), were determined. The infusion of the VDM 
em.) preparations resulted, within 10 to 15 minutes, ina 
' heat 70-80% reduction in urine flow which was sustained 
with throughout the period of infusion. The relation of 
heart he antidiuretic effect to the VDM content of the 
»plied preparations and to possible extraneous materials 
| USCGH Will be discussed. 
hand] 4 Geiger-Miiller counter system for tracer stud- 
t five les of gas exchanges in man. A. C. BARGER (by 
luring Nvitation), G. S. RicHarpson (by invitation) and 
at ale. M. Lanpis. From the Department of Physiology, 
han@Harvard Medical School. An atmospheric pressure 
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Gciger-Miiller counter (Brown, Good and Evans) 
has been modified for the purpose of determining 
the kinetics of gas exchange in lower animals and 
man. The counter, consisting of an oxidized copper 
tube and tungsten center wire, has been inserted 
directly into a closed respiratory circuit. This per- 
mits rapid recording of saturation or desaturation 
with minute amounts of a wide variety of radio- 
active gases, including A*’, the radiation from 
which is so weak that it is detectable only when 
introduced into the sensitive volume of the counter 
itself. An automatic feed-back compensator is in- 
corporated into the system to correct for limited 
changes in gas composition. A mixture of 80% 
helium with 20% oxygen has proved to be a much 
more suitable filling gas than air or oxygen because 
it requires lower voltage and yields lower back- 
ground with better reproducibility. 

Curves showing the absorption of A*7in man may 
be roughly divided, for preliminary analysis, into 
three parts :—(a) a rapid decline in counting rate 
lasting from 1-2 minutes, representing chiefly pul- 
monary mixing, (b) a much less rapid decline last- 
ing from 4-7 minutes during which argon enters the 
blood and presumably the more richly vascular tis- 
sues, (c) a very slow decline representing more 
gradual penetration of other regions of the body. 

Determination of protein-bound iodine in bio- 
logical material. S. B. BarKER and H. J. Lipner 
(by invitation). Department of Physiology, State 
University of Iowa, Iowa City. A procedure has 
been evolved, by combining and modifying pre- 
vious methods, for the determination of protein- 
bound iodine in various tissues, including blood 
plasma. The principal steps are: precipitation, 
washing and oxidation of the protein, distillation of 
the iodine into sulfite, elimination of SO, following 
acidification, and colorimetric determination of the 
iodide by means of its catalytic effect on the reduc- 
tion of ceric ions by arsenious acid, Advantage is 
taken in the last step of the chloride enhancement 
of iodide catalysis pointed out by Sandell and Kolt- 
hoff. This method permits a satisfactory analysis to 
be performed on 2 ml. of plasma, one-fiftieth of a 
normal rat thyroid gland, or 500 mg. of rat liver, 
kidney, heart or skeletal muscle. The changes in 
protein-bound iodine produced by injection of 
thyroxin and of elemental iodine are being studied 
by means of this procedure. 

Inulin, urea, mannitol, and PAH clearance 
ratios in premature infants. Henry L. Barnerr 
(by invitation), Hetnen McNamara (by invita- 
tion), Rurn S. Hare (by invitation) and Krn- 
pRICK Hare. New York Hospital and the Department 
of Pediatrics, Cornell University Medical College, 
New York City. Simultaneous measurements of 98 
inulin and urea clearances and 69 inulin, urea, and 
mannitol clearances were made in 10 permature 

infants ranging in weight from 2156 to 2470 Gm. 
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(surface area from .164 to .182 sq. M.). The inulin 
U/P ratios ranged from 3.9 to 127 and exhibited a 
close inverse relationship to the urea/inulin clear- 
ance ratios which ranged from 0.25 to 0.95. The 
average mannitol/inulin clearance ratio was 0.90 + 
0.07. In 8 of the premature infants whose ages 
ranged from 9 to 21 days, the average inulin and 
mannitol clearances were 4.37 + 0.88 and 3.93 + 
0.60 ml./min., respectively. In contrast to the find- 
ings of Berger, et al. in adult subjects (Proc. Soc. 
Exper. Biol. & Med. 66: 62, 1947), the inulin clear- 
ances were not lower after mannitol in 5 infants 
whose control inulin clearances were measured 
prior to the infusion of mannitol. PAH clearances 
with plasma levels less than 2.0 mg./100 ml. and 
PAH tubular maxima with levels greater than 50 
mg./100 ml. were measured in 4 of the above infants 
who were less than 14 days old. The average PAH 
clearances and tubular maxima were 13.2 ml./min. 
and 0.97 mg./min., respectively. If PAH clear- 
ances at plasma levels below 2.0 mg./100 ml. meas- 
‘ure renal plasma flow in these infants, the average 
filtration fraction calculated as the inulin/PAH 
ratio is 0.34. Higher values for all of these measure- 
ments in infants of the same weight range (2 to 2.5 
Kg.) but over 50 days of age suggest that develop- 
ment of kidney function correlates more closely 
with postnatal than with gestational age. 

CO, content of maternal and fetal sheep blood. 
Donatp H. Barron. Laby. of Physiology, Yale 
Univ. School of Medicine, New Haven, Conn. Ob- 
servations of the CO, content of blood in the uter- 
ine and umbilical vessels in pregnant sheep in the 
last half of the gestation period indicate: 1) that 
the content of the fetal blood is higher than that of 
the maternal ; 2) that the content of the fetal blood 
tends to increase regularly as gestation advances, 
whereas 3) no such uniform change has been ob- 
served in the CO, content of the maternal blood ; 
4) the CO; content of the blood in the umbilical 
artery tends to be uniformly higher by four or five 
volumes per cent than blood in the umbilical vein. 

Molecular structure and activity of ‘‘vitamin 
P’’-like substances. Inhibition of succinoxidase. 
Grant R. Bartietr (introduced by Witi1aM G. 
CiarkK). Scripps Metabolic Clinic, La Jolla, Calif. 

Elsewhere (Clark and Geissman, Fed. Proc., 
1948) it was pointed out that ‘‘vitamin P’’-like 
compounds with an _ ortho-dihydroxyphenolic 
structure, a side chain containing an unsaturation 
and a carbonyl, are epinephrine potentiators (anti- 
oxidants?). 

In considering possible tissue reactions of these 
substances, it is recalled that the ortho-diphenols 
are readily oxidized to quinones which in turn could 
be toxic to enzyme systems requiring —SH groups 
for their activity. The compound 2’,3,4-trihy- 
droxychalcone was found by Clark and Geissman 
to be one of the most active epinephrine antioxi- 
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dants. It gave a strong inhibition of the —SH 
enzyme succinoxidase, the inhibition increasing a 
PH values above 7. At pH-7.4, 10-4 M chalcone al 
most completely inhibited the enzyme. The cyto 
chrome-C-cytochrome oxidase component of the 
enzyme system was not affected. Glutathione pre- 
vented but did not reverse the inhibition. When 
one of the ortho-dihydroxy groups is covered ag 
in 4-methoxy,2’,3-dihydroxy-chalcone, a quinoid 
form could not be obtained on oxidation, and succi-§ ¥¢4 
noxidase is not affected. In the light of the known} * ¢ 
reactions of quinones, the evidence favours the Ye 
view that the enzyme inhibition is due to a quinoidg the 
oxidation product. the 
Relationship between arterial pressure and libe 
renal blood flow. Wooprow Batten by invita oth 
tion), Ben C. Oaie (by invitation), Carnog self 
RaPeLa (by invitation—Rockefeller Fellow), Jjods 
Roy Hecr, Jr. (by invitation), J. Maxweu The 
Lrrre, Harotp D. Green. Department of Physi4 pot 
ology and Pharmacology, Bowman Gray School off hen 
Medicine of Wake Forest College, Winston-SalemJ whe 
N.C. A kidney and the distal stumps of the aorta hem 
and vena cava were progressively dissected free Xxid 
from a dog (kidney dog) until they were connected bon 
only by the proximal portion of the aorta and vengline: 
cava. A donor dog was heparinized and its femoralgglob 
artery connected with the distal stump of the kidg T! 
ney dog’s aorta. The distal stump of the kidnewélue 
dog’s vena cava was connected with an outflowmadre 
meter. The proximal stumps or the kidney dog’@ duce 
aorta and vena cava were then ligated and severeg Phy: 
thus completing the isolation of the kidney withoug Colu 
its being at any time subjected to ischemia. Thathe 
perfusion pressure was controlled by an airychamgadre 
ber and automatic electric clamp on the femorafleast 
artery of the donor dog. The pressure was lowereqgnot | 
for periods of one-half to fifteen minutes to a givemident 
level and then returned to the control pressuregA-V | 
Control flows averaged 230 ml./min./100 gm. ogand 
kidney (range 115 to 450) at arterio-venous difgcond: 
ferences of pressure of 120 mm. Hg. Satisfactorgintra 
plots of flow vs. A-V difference of pressure wergwere 
obtained in nine experiments. Of these only ong@naly 
gave a curve concave to the pressure axis as dellloy 
scribed by Selkurt. Two were convex and th@'@ & 
remainder were straight. All tended to intercepy-%® ! 
zero flow at approximately 20 mm. Hg pressur@ "© 
In this isolated kidney preparation no evidence ¢ pete 
autoregulation of flow was observed. aoe 
se “ rate © 
Preliminary studies suggest that a permanen Dont, 
decrease in PAH clearances occurred early in th ee 
course of these experiments. The cause of this icom 
being investigated. Ox; 
A further study of the effect of hemoglobin otor 
cellular respiration. J. Percy BAUMBERGEMby Rc 
GrorcE F. LEone (by invitation) and KaTuies enr2 
BarRDWELL (by invitation). Physiology Departphotoc 






































































—sHiment, School of Medicine, Stanford University. 
Yeast cells increase their oxygen consumption rate 
at low oxygen tensions when oxyhemoglobin and 
hemoglobin are added to the suspension. Several 
of thef Working hypotheses were tested in seeking an ex- 
e pref Planation of this phenomenon which has been 
When studied by Neumann (1935), Emodi and Sarkamy 
red agi (1937) and Baumberger (1938). The hypotheses 
uinoidg may be stated as follows :—The increase in Qos of 
succis yeast on the addition of oxyhemoglobin-hemoglobin 
knownf 18 due to:—(1) an improved oxygen supply to the 
rs thes yeast cells because of the liberation of oxygen from 
uinoidg the oxyhemoglobin, or (2) the catalytic action of 
the methemoglobin that may be formed, or (3) the 
» and liberation of some component of the erythrocyte, 
nvita} other than hemoglobin, or (4) the hemoglobin it- 
‘aRLos self. Spectrophotometric and polarographic meth- 
w), J§ods were employed in testing out these hypotheses. 
xweuf The first three are untenable but the fourth hy- 
Physi4 pothesis has merit. So far it can be said that oxy 
bool off hemoglobin-hemoglobin increases the Qo: of yeast 
Salem§ whether it is in the intact erythrocyte or freed Ly 
 aortajhemolysis or is purified but it has no effect if 
d fre@oxidixed to methemoglobin or combined with car- 
nectedjbon monoxide. The percentage increase in Qo: is a 
i venglinear function of the log of the percentage hemo- 
smorakglobin in the oxyhemoglobin-hemoglobin mixture. 
.e kid§ The femoral A-V glucose differences following 
<idnewglucose infusion in unanesthetized normal and 
utflomadrenalectomized dogs. C. H. Brarry (Intro- 
, dog’gduced by Maenus I. Grecursen). Department of 
evere@’ Physiology College of Physicians and Surgeons, 
jthoug Columbia University. It is generally agreed that 
1. Thathe disappearance rate of injected glucose in 
cham#adrenalectomized animals in good condition is at 
»moragleast as rapid as in normal animals. However, it is 
ywere@not clear whether the sites of disappearance are 
. givemidentical. In the following experiments the femoral 
sssuregA-V glucose differences were measured in 6 control 
ym. ogand 4 bilaterally adrenalectomized dogs in good 
us difgcondition. Glucose (0.75 gm./kgm.) was injected 
‘actorgiatravenously in 10 cc. of water and blood samples 
vere taken at 15, 30, 45 and 60 minutes. A statistical 


sing a 
one al 
» cyto 


e we 
ly ong@nalysis of the femoral A-V glucose differences 
as degfollowing glucose infusion showed that these were 


he same in normal and adi znalectomized animals. 
he fact that no significant variations in blood flow 
ere found after glucose injection in 2 heparinized 
control dogs (+ 10% by bleed out method) indi- 
cates that glucose itself produces no changes in the 
rate of blood flow. But since no blood flow measure- 
ments were made upon the adrenalectomized dogs 
his evidence on the rate of glucose utilization. is 
acomplete. 
Oxyhemograph studies during marked vaso- 
bin otor changes. Viv1AN G. BEHRMANN (introduced 
ERGEMby RoperT GESELL). Department of Laboratories, 
THLEDBHenry Ford Hospital, Detroit, Michigan. The 
Deparphotoelectric oxyhemograph recently described by 
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Hartman, Behrmann, and Chapman is so con- 
structed that vasomotor changes are cancelled out 
in the continuous recording of O; saturation under 
ordinary circumstances. No evidence of vasomotor 
disturbances has been observed in a series of 
anesthesia studies on experimental and Clinical 
subjects. However, fluctuations in the O, satuar- 
tion curve have been induced in the experimental 
animal on the administration of vasodilator (hista- 
mine) and vasoconstrictor (adrenalin) drugs, in 
amounts sufficient to create marked blood pressure 
alterations. This prompted a search for the factors 
responsible for these variations. Blood volume 
changes at the site of the photocell as well as analy- 
ses of the blood draining this area should offer 
valuable information in the solution of this prob- 
lem. Therefore, all veins, except the main trunk of 
the anterior auricular vein, were tied off at the base 
of the ear a day or two previous to the experiment. 
Blood volume flow was registered from the cannu- 
lated anterior auricular vein through a Gibbs drop 
recorder. The blood,draining the ear photocell site, 
was collected under oil and analyzed for com- 
parison with the O; saturation values obtained on 
arterial blood by Van Slyke’s manometric method. 
The effects of various vasoconstrictor and vaso- 
dilator agents on the blood oxygen saturation curve, 
coincident with tracings of mean blood pressure, 
pulmonary ventilation, and blood volume flow from 
the photocell site are shown. 

The tolerance. of dogs to intravenously admin- 
istered fatty chyle and synthetic fat emulsion. 
Isaac Murpuy Berry (by invitation) and A. C. 
Ivy. Dept. of Clinical Science, University of 
Illinois College of Medicine, Chicago. Doses of one 
gram of fatty acids per kilogram of body weight 
were given 10 fasting dogs intravenously over a 


- period of about 12 minutes in the form of fatty 


chyle collected from cannulated thoracic ducts of 
donor dogs, and in the form of the 10% butter oil 
emulsion prepared according to the method of 
Freeman and Meng (average particle size less than 
one micron). The average level of blood fatty acids 
for the 10 dogs, expressed as milligrams percent"of 
oleic acid at 0, 0.5, 1, 1.5, 2.5, 3.5, 4.5, 5.5, 6.5, 7.5, 
and 8.5 hours after injection of the synthetic fat 
emulsion was 204, 450, 437, 410, 365, 362, 324, 295, 
295, 277, and 232 compared to 212, 537, 365, 313, 212, 
202, 206, 211, 217, and 186 after the injection of the 
same amount of fat as chyle. The disappearance 
from the blood stream of the injected fat was 
significantly more rapid when the fat was in the 
form of chyle than when it was in the form of the 
synthetic emulsion. 

Cerebral cortical effects of curare. Ricuarp G. 
Berry, Lizur. (MC) US Navy, and Francis M. 
Forster (Introduced by M. H. F. Friedman.) 
Dept. of Neurology, Jefferson Medical College, 
Philadelphia. The application of curare to the ex- 
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posed cerebral cortex of cats, previously anes- 
thetized with Dial, results in the appearance of 
increased electrical activity of the cortex within 
four to six minutes. This increased activity is 
manifested in the electrocorticogram by diphasic 
spikes similar to those obtained with strychnine, 
acetylcholine, metrazol and picrotoxin. When the 
curare is applied to area 7, these spikes show typi- 
cal transneuronal firing to the contralateral area 7, 
and when applied to the acoustic cortex it is pos- 
sible to ‘‘drive’’ the spikes by appropriate stimuli 
in an anologous manner to the acoustic driving of 
strychnine and acetylcholine discharges. There is 
no preliminary cortical depression as noted with 
ACh. When applied to the motor cortex only mini- 
mal and inconstant skeletal muscle response is 
noted. Varying the pH of the solution did ot alter 
the discharges produced by Intocostrin (Squibb) 
and d-tubocurarine chloride. It is concluded that 
curare, applied directly to the cerebral cortex of 
cats, has a stimulating effect on the electrica! ac- 
tivity of the cortex. 

A new concept of phase-boundary potential 
applied. to the electro-physiology of nerve. R. 
Beurner and-T. C. Barnes. Dept. of Pharma- 
cology, Hahnemann Medical College and Hospital 
of Philadelphia. The rapidity of the rise of electri- 
cal potential produced by an alkaloid added to the 
phase boundary between an oil layer and an 
aqueous medium suggests that the spike potential 
in living nerve may be a phase boundary po- 
tential (Barnes and Beutner, Science 104: 569, 
1946; Barnes, Fed. Proc. 6: 73, 1947; Seventeenth 
International Physiol. Congress 390, 1947). By the 
courtesy of Dr. H. K. Hartline cathode ray oscillo- 
graph records were obtained with a. DC amplifier 
used for electroretinograms. The addition of 0.07 ce. 
of 0.0027 M acetylcholine chloride in saline to a 
guaiacol interface in 200 cc. of saline produced a 
wave of negativity of 2 millivolts lasting 0.2 of a 
second. This wave of negativity which resembles 
the action current in living nerve was followed by 
small positive and negative components not unlike 
after-potentials. Like the spike potential in nerve 
the acetylcholine potential is reversible as indi- 
cated by the return of the wave to the base line and 
by the following conductivity measurements. 20 cc. 
of guaiacol was shaken for two hours with 100 cc. of 
0.0027 M acetylcholine chloride in saline and the 
electrical resistance of the oil was 5.75 & 10° ohms 
compared with > 2.5 X 10° ohms for guaiacol con- 
trol shaken with saline. The oil containing the 
acetylcholine was then reshaken with saline and the 
resistance returned to the original value of > 2.5 X 
10° ohms. These investigations afford additional 
evidence disproving the old membrane theory of 
bioeleetrical potential in nerve. 

Survival of adrenalectomized-nephrectomized 
rats treated with desoxycorticosterone. James H. 
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Birnie (by invitation), W. J. Eversoue (by in-§ y 
vitation) and Roserr Gaunt. Depariment. off 4) 
Zoology, Syracuse University, Syracuse, N. Y.§ g, 
Studies on the extra-renal action of desoxy-f g 
corticosterone acetate (DCA) in water intoxication ¢, 
(in press) led to observations on the effect of this a] 
steroid on the survival of nephrectomized animals ;§ j, 
also marked differences in the survival of rats off 4, 
different ages after nephrectomy were observed.§ » 
In male rats weighing approximately 130 grams, the#_ 
right adrenal and kidney were removed in one op- 
eration and the left adrenal and kidney removed Cy 
one week later. One group was given 3 mgm.of DCA gj 
per day beginning immediately after the second cy 
operation. A second group received 0.5 cc. of pea- hi 
nut oil in a similar fashion. In a third group the 4, 
kidneys but not the adrenals were removed. No§ 4), 
treatment was given any group prior to ne- th: 
phrectomy. 60" 

Adrenalectomized-nephrectomized rats treated§ 4), 
with DCA survived on the average 51.1 hours (9§ ji, 
animals). Adrenalectomized-nephrectomized rats 
given peanut oil survived 30.3 hours (10 animals). ‘ 
Rats which had been nephrectomized only survived p, 
29 hours (20 animals). These results indicate that, Sel 
for the size of rat used, DCA exerts a protective (Bi 
action against the effects of nephrectomy which is§ of . 
greater than that offered by the intact adrenalf 4, 
gland. ven 

In rats that were nephrectomized and untreated§ ,),; 
those weighing 81 to 120 grams survived 27 hours§ ..), 
(12 animals), those between 240 and 322 grams sur-§ , 4, 
vived 64 hours (8 animals), and those in between§ 5, 
these extremes showed an intermediate survival§ .),,, 
time (11 animals). These results explain some of vale 
the wide discrepancies in the literature concerning brat 
survival times of nephrectomized rats. — 

The recovery of sodium thiocyanate from whole diat 
blood and plasma as related to the measuremeng ;,_,, 
of extracellular fluid volumes. E. W. BixByg)i; 
(introduced by H. C. Bazxtr). Physiology Depart elud 
ment, Medical School, University of Pennsylvaniag vo4:, 
Philadelphia, Pennsylvania. It has been found iene 
that extracellular fluid volumes, using the sodium hour 
thiocyanate method, increased in malarious hug{¢, , 
mans with the severity of the infection (Overman sugg 
Davis, and Thorpe, Amer. Physiol. Soc. Fed. Proc. “pea 
6:1, pt 2, 174, 1947). In order to study the permea polar 
bility of the malarious erythrocyte to thiocyanateg ‘py, 
normal whole blood has been used as a preliminar Boc 
control. Whole blood and plasma were studied sepaglin it 
rately in their reactions to both concentrated an@§ay q | 
dilute solutions of sodium thiocyanate. When th@ p,,,, 
concentrated solution of thiocyanate (4.71%) wa The 
mixed with blood and plasma, the final concentraff.to,,, 
tion of thiocyanate was 13.5 mgm./cc. With plasm#p.., 
all the thiocyanate was recoverable within th#nade 
limits of accuracy (1-2%). With whole blood 
equilibrium between erythrocytes and thiocyanat 
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was found when the thiocyanate concentrations of 
the separated erythrocytes and plasma were 
analyzed separately. Dilute thiocyanate .01% gave 
a resultant concentration of .05 to .625 mgm. per 
ec. in plasma and blood. These concentrations 
approach the usual range of thiocyanate level found 
in the serum of subjects on whom extracellular 
fluid volumes are determined by the thiocyanate 
method (Crandall and Anderson, Am. J. Digest. 
Dis. & Nutrition, 1: 126, 1935). 

When plasma alone was used, 10-20% of the thio- 
cyanate added could not be recovered. In these 
dilute concentrations, small increases of thio- 
cyanate added to a constant plasma volume gave 
higher percentage values for thiocyanate recovery. 
And the reverse was likewise true. When whole 
blood was used with this dilute concentration of 
thiocyanate only 5-10% of it could not be re- 
covered. If the loss of thiocyanate due to plasma 
alone is considered, this is evidence that equilib- 
rium between erythrocytes and thiocyanate is 
established in dilute concentrations. 

A light-stable visual purple. Atrrep F. Buiss. 
Department of Physiology, Tufts College Medical 
School, Boston. Squid retinas contain cephalopsin 
(Biol. Bull. 91: 220), a visual purple similar to that 
of vertebrates in its absorption spectrum and in 
that it can be bleached thermally or by polar sol- 
vents, yielding a lipid called indicator yellow, 
which in acid solution releases the petroleum ether- 
soluble carotenoid, retinene. However, when dark 
adapted squid retinas are illuminated continuously 
one hour after excision into petroleum ether, they 
show neither bleaching nor increased retinene 
release in light intense enough to bleach a verte- 
brate retina in less than a minute. On the other 
hand, when squid retinas are illuminated imme- 


diately after excision into petroleum ether, the’ 


thermal rate of retinene release is doubled and 
maintained for more than three hours. It is con- 
cluded, from the maintenance of the light-initiated 
retinene release in spite of the demonstrated ab- 


sence of a light-sensitive retinene precursor in one 


hour old retinas, that there is no present evidence 
for a photolabile visual purple in the squid. It is 
suggested that the light effect is an acceleration of 
thermal bleaching caused by the accumulation of 
polar metabolic products in the stimulated retina. 

The source of uropepsin in man. STANLEY 
Biock (by invitation), Lovts RosENBERG (by 
invitation), R. H. Bron-Kaun (by invitation) 


and I. Arraur Mirsky. May Institute for Medical 


Research of the Jewish Hospital, Cincinnati, Ohio. 
The urine of subjects with an intact, functioning 


stomach contains a pepsin-like enzyme which has 


been designated as uropepsin. An attempt has been 


made to determine the site of formation of this 


enzyme and the mode of its entrance inio the urine. 


Previous studies have indicated that this enzyme 





originates from the stomach. This has been inferred 
from its absence from the urine of gastrectomized 
animals and of human patients with pernicious 
anemia. We have extended these observations by 
demonstrating its absence from the urine of gas- 
trectomized patients. Although uropepsin origi- 
nates from the stomach it appears to be absorbed 
directly into the blood stream from the secreting 
peptic glands rather than after its excretion into 
the lumen of the stomach. This was demonstrated 
by feeding large amounts of gastric pepsin to pa- 
tients with pernicious anemia, to normal human 
subjects and to dogs. In no case did this procedure 
result in an elevation of the levels of uropepsin 
excretion which had existed prior to the oral ad- 
ministration of the enzyme. The intravenous ad- 
ministration of pepsin to dogs did not result in an 
increase of uropepsin excretion. Such an observa- 
tion indicates the inability of pepsin to be excreted 
after its introduction into the blood and is pre- 
sumptive evidence that the enzyme is transported 
intravascularly in the form of pepsinogen, a finding 
which also would tend to confirm the hypothesis 
that the enzyme is absorbed directly from the 
secreting cell in the form of its inactive precursor, 
pepsinogen. 

A method for production of cardiac infarction 
in the dog. J. Ricoarp R. Boss, Donautp C. Kunze 
and Wm. McCa tu, Jr. (Introduced by Harotp D. 
GREEN). Department of Physiology and Pharma- 
cology, Bowman Gray School of Medicine of Wake 
Forest College, Winston-Salem, North Carolina. 
Simple ligation of a coronary artery or a coronary 
artery and its accompanying vein has given ir- 
regular unpredictable areas of necrotic myocardium 
and at times no necrotic myocardium could be 
found at all. Since the major vessels of the heart are 
on the surface it was felt that possibly the collateral 
circulation which supplies the myocardium after 
ligation of its primary supplying artery has its main 
branches, although very small, also on the surface. 
To test this idea dogs were anesthetized with 
intravenous sodium pentobarbital (40 mg./kg.) ; 
artificial respiration was administered and aseptic 
thoracotomies performed. Ligation of the anterior 
descending arteries and accompanying veins was 
done in ten dogs. The arborizations of the ligated 
vessels were exposed and a cautery touched lightly 
around the area supplied by the ligated artery. 
The chests were closed aseptically. All dogs showed 
definite gross infarcts when sacrificed about ten 
days postoperatively. In eight control animals the 
anterior descending arteries and veins were ligated 
similarly to the test animals. No cauterization was 
done. Two of these showed extensive infarcts. 
Four showed infarctions of varying size and two 
showed no evidence of infarction. Four controls 
were done in which the only cardiac lesion was a 
superficial burn around the myocardium supplied 
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by the anterior descending artery. None of these 
animals showed infarction. For three days post- 
operatively a total of 100,000 units of penicillin was 
administered in divided doses. In a series of 25 dogs 
with thoracotomies there were no deaths from 
infection. 

It is believed this method will produce a cardiac 
infarction with greater consistency and of more 
predictable size than simple ligation. 

Change in riboflavin during embryonic develop- 
ment. J. H. Bovine and L. R. Frrzcera.p (by in- 
vitation). Zoological Laboratory, State University 
of Iowa. A quantitative study has been made of the 
rate at which riboflavin is converted into pterines 
during the course of embryonic development of the 
grasshopper. By the use of x-irradiation it has been 
possible to destroy parts of the egg and to de- 
termine the extent to which embyronic versus non- 
embryonic cells are responsible for such chemical 
conversions. In general it has been found that the 
non-embryonic cells (serosa, etc.) do not change 
riboflavin into pterines. Such conversions appear to 
be properties of the embryonic cell perse. A 
chronological table of these conversions has been 
worked out. 

Renal fraction in normal subjects and in sub- 
jects with essential hypertension. ALFRED A. 
Botomey, Ernest F. BREED, ALEXANDER MICHIE, 
Karuartne Micuie and Henry D. Lawson 
(introduced by H. W. Smita). New York Uni- 
versity College of Medicine. Simultaneous deter- 
minations of cardiac output (C.O.) by right heart 
catheterization and renal blood flow (R.B.F.) by 
the p-aminohippurate clearance method were made 
on 18 non-hypertensive and 18 hypertensive sub- 
jects. The control renal fraction (RBF/CO X 100) 
averages 15.7 per cent (10.2 -26.9 per cent), a value 
lower than the 19-20 per cent obtained when the 
average normal resting cardiac output reported by 
Cournand or by Stead is divided into the average 
normal value for renal blood flow reported by 
Smith. This discrepancy may be due to differences 
jn the hematocrit or to hypermetabolism induced 
by the complexities of the procedures. C.O. showed 
no correlation with anemia but was increased in 
realtion to the degree of hypermetabolism. R.B.F. 
showed no correlation with hypermetabolism but 
was decreased by anemia. Deviations in metabolic 
rate and in hematocrit in the hypertensive sub- 
jects were of the same order of magnitude as in the 
controls. The increase in C.QO. associated with 
hypermetabolism and the decrease in R.B.F. 
associated with anemia operate to lower the renal 
fraction in both groups. The average C.O. is the 
same innormal and hypertensive subjects, whereas 
the R.B.F. varies from normal to very low values in 
severe hypertension, the renal fraction decreasing 
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to as low as 1.4 per cent in the latter (range 1.4 to 
20.7 , avg. 11 per cent). 

Quantitative glycogen determinations on speci- 
mens of human livers obtained by needle biopsy. 
Paivre K. Bonpy, Wautrer H. SHELDON and 
LiL1aAn Evans (introduced by James V. WARREN). 
Departments of Medicine and Pathology, Emory 
University School of Medicine. Studies of the liver 
glycogen concentration in animals have produced 
valuable information concerning the metabolism of 
carbohydrates. Comparable studies in human 
beings have now been carried out, except under 
distinctly unphysiologic circumstances. Single or 
serial specimens of human liver tissue can now be 
obtained by needle biopsy under relatively atrau- 
matic conditions. The histochemical demonstration 
of glycogen has been improved by Gomori’s new 
method. A quantitative estimation of the liver 
glycogen content has been made by comparing the 
optical density of standard sections stained under 
standard conditions with the optical density of 
similar sections taken from livers, the glycogen con- 
tent of which has been determined by chemical 
methods. Our results suggest that this method may 
be relied on to give results accurate to the nearest 
0.5% glycogen. 

Because of the irregular distribution of glycogen 
in the livers of animals, the results obtained by this 
technic can be considered only as indications of 
general trends, rather than as accurare measure- 
ments of the average liver glycogen content. The 
validity of the observations, however, is indicated 
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by the consistency with which subjects reacted to 
similar influences. Furthermore, the magnitude of 
the changes observed was greater than the maxi- 
mum range of spontaneous variation of distribution. 

Normal subjects and patients with various types 
of disease have been studied. In cases of well con- 
trolled diabetes mellitus the liver glycogen was 
found to be within normal limits. At the onset of 
diabetic acidosis the liver glycogen was somewhat 
depressed. In severe acidosis the glycogen levels 
were reduced to less than 0.5%, but when trea 
ment had controlled the ketosis, the glycogen leve 
were normal. 

Overnight fasts in normal subjects producet 
only slight and unsignificant depression of live 
glycogen levels. In patients starved for periods uj 
to 36 hours a progressive decline of liver glycoges 
was found. A secondary glycogen rise like that see 
in experimental animals has not been observed thu 
far. The effect of the intravenous administration ¢ 
small amounts of epinephrine has also been studied 
Serial biopsies done before and after breakfas 
showed an appreciable increase in liver glycoge 
30 minutes after eating. 

Observations are also being made of the glycoge 
content of livers with cirrhosis and hepatitis. 




















T 
tior 
(int 
Ph 
Bet 


194: 
cont 
The 
glob 
for 

met! 
tome 
of m 
elim: 
are ( 
then 
with 
prote 
ide. . 
wave 
tion ¢ 
globir 
daily 
Body 
re fo 
Stages 
Localization of certain spasmodic respiratomastro 
















4 to 


peci- 
psy. 
and 
REN). 
mory 
liver 
luced 
3m of 
yman 
inder 
le or 
yw be 
trau- 
ation 
; new 
liver 
g the 
under 
ty of 
n con- 
mical 
i may 
sarest 


‘cogen 
y this 
ns of 
asure- 
;. The 
icated 





ted to 
ude of 
miaxi- 
ution. 
types 
ll con- 
nm was 
set ol 
.ew hat 
level: 
trea 

leve 


»duced 
f live 
ods uj 
ycogel 
at see 
od thu 
ition 0 
tudied 
eakfa g 
ly coge 





lycoge 
tis. 
virato 


AMERICAN PHYSIOLOGICAL SOCIETY 11 


responses in the medulla oblongata of the cat. 
Hersert L. Borison (by invitation), GrorcEr 
CuarK and S. C. Wana. Department of Physiology, 
College of Physicians and Surgeons, Columbia 
University. Systematic exploration of the medulla 
oblongata of the cat, by means of electrical stimula- 
tion, has shown that in addition to gross inspiratory 
and expiratory responses there may also be elicited 
a characteristic heightened spasmodic respiratory 
act which may be likened to such phenomena as 
coughing, sneezing, gasping or retching. Experi- 
ments were carried out on cats under light nem- 
butal anesthesia or on decerebrate preparations. 
With the aid of the Horsley-Clarke stereotaxic 
instrument discrete regions of the lower brain stem 
were stimulated with a bipolar enameled wire elec- 
trode connected to a thyratron stimulator (Rev. 
Scient. Inst. 18: 669, 1947). Recordings of the 
respiration were made with simultaneous thoracic 
and abdominal pneumographs or a spirometer or 
both. The spasmodic respiratory response could 
be obtained only on stimulation of the dorsolateral 
portion of the medulla at the level of calamus 
scriptorius, which corresponds to the fasciculus 
solitarius and its nucleus, and also to the general 
region of the entering glosso-pharyngeal and vagal 
rootlets. No other region of the brain stem was 


found to yield similar responses. Attempts will be . 


made to determine the exact conditions which are 
optimal for specific expression of the spasmodic 
response in the various respiratory phenomena 
mentioned. 

The effects of anoxia upon myoglobin concentra- 
tion. Witu1am J. Bowen and Wiiiiam E. Pore 
(introduced by Heinz Spxcut)., Laboratory of 
Physical Biology, National Institute of Health, 
Bethesda, Md. Hurtado, et al (Am. J. Med. Sci. 


194: 708, 1937) reported an increase in myoglobin - 


content of dogs born and reared at high altitudes. 
Their method did not differentiate between hemo- 
globin and myoglobin and depended upon perfusion 
for removal of the hemoglobin. We adopted a 
method based upon quantitative spectropho- 
tometry of the carbonyl] derivatives for the analysis 
of mixtures of myoglobin and hemoglobin which 
eliminates the necessity of perfusion. The muscles 
are cleaned, frozen with dry ice, pulverized and 
then simultaneously homogenized and extracted 
with water. The extract is cleared of interfering 
proteins, buffered and treated with carbon monox- 
ide. Analysis is done at 558 and 538 my at which 
wave-lengths extinction coefficients allow calcula- 
tion of the concentration of myoglobin and hemo- 
globin. Using this method, rats, exposed 4 hours 
daily to 282 mm. Hg (25,000 ft.) are being studied. 
Body weights, hematocrits and blood hemoglobins 
re followed as criteria of adaptation. At various 
stages of adaptation the rats are sacrificed and the 
gastrocnemius and soleus muscles analyzed. To 





date, nine rats, exposed for 2 to 52 weeks, have been 
analyzed. In these the hematocrit and hemoglobin 
values had increased 25 to 66 per cent over the 
averages of the controls. The myoglobin, however, 
consistently shows no significant change from that 
of the controls. Also, the results show that 2 to 8 
times more hemoglobin is retained by the muscles 
of the exposed animals than by the controls and 
that the amount retained varies directly with the 
hematocrit value. 

Alkali decomposition of myoglobin. Wuisam J. 
Bowen (introduced by Hernz Specut). Laboratory 
of Physical Biology, National Institute of Health, 
Bethesda, Maryland. Among the differences re- 
ported to exist between hemoglobin and myoglobin 
is greater resistance of myoglobin to alkali de- 
composition. Haurowitz (Z. Physiol. Chem. 232: 
125, 1935) gives data showing that 14 hours is re- 
quired for 86% decomposition of human myoglobin 
by .05N NaOH and that 38 hours is required for 
complete, decomposition. The same author (Z. 
Physiol. Chem. 183: 78, 1929) also shows that the 
rate of decomposition of hemoglobin by alkali 
varies according to species. The reactions of met- 
myoglobin and oxyhemoglobin of the dog and horse 
with N/10 NaOH have been followed with the aid 
of a spectrophotometer at 24 + 1°C. The extinction 
coefficients of 100% alkaline metmyoglobin and of 
oxyhemoglobin and of the respective alkali hema- 
tins at 540 my were used. Four experiments, using 
each globin in each experiment, were done. The 
average fractions of myoglobin (Mb) and of hemo- 
globin (Hb) decomposed at various intervals are 
given in the table. The results show that myoglobin 
of both the horse and dog is more resistant to alkali 




















Per cent decomposed 

Time Horse Dog 
Mb Hb Mb Hb 
15 sec. 18.8 17.6 35.6 93.1 
1 rain. 23.9 25.0 43.3 92.6 
5 min. 28.2 56.1 53.0 88.3 
1 hour 36.8 94.9 60.8 87.5 
24 hours 69.7 95.8 96.5 93.2 











decomposition than their respective hemoglobins. 
They also show that the rate of decompositon of 
myoglobin by alkali differs in the two species. 
Enzyme inhibitors on conduction and respira- 
tion of frog nerve. L.L. Boyarsk1,8.Posren,andA. 
RosEnBiatt (introduced byR.W. Grrarp). Dept. 
of Physiology, The University of Chicago. Sodium 
fluoracetate, 0.001M to 0.1M (over a pH range of 
5 to 8) does not affect conduction or resting respira- 
tion of frog sciatic nerve (summer frogs). Methyl- 
fluoracetate, 0.005M, which should penetrate more 
readily, irreversibly abolished the action potential 
in about 3.5 hours. Extinction is faster at higher 
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concentrations, about 2 hours at 0.05 M. At about 
two hours, the action potential has been reduced 
50%, but resting respiration is already inhibited 
by 80%. This latter differs from muscle, where 
only activity metabolism is affected (McKeen 
Cattell; Cori et al, Report OSRD 4984, June 2, 
1945). Fumarate, 0.01M, applied simultaneously 
with, or 30 mins. after, the poison, completely 
protects the action potential while permitting a 
fall of 50% in resting respiration. Acetate, alcohol, 
pyruvate, or succinate, at 0.01M, do not prevent 
the fall in action potential, though0.05M succinate 
protects. Other substrates are being tested at 
higher concentrations, and the study is being ex- 
tended to respiration of stimulated nerve. With the 
Gerard-Tobias micro-respirometer, using 3 mg. 
samples, the Qo, for left and right nerves agree 
within 10%. The coefficient of variation among all 
frogs (of species Rana pipiens) was 20% (in 32 
experiments). At 30°C., Qo, during the first half- 
hour is 140 + 28. : 

The myenteric reflex. Emin Bozuer. Depi. of 
Physiology, Ohio State University, Columbus. In 
the dog’s small intestine, stroking the mucosa 
increases the strength of the rhythmic contractions 
on the oral side. In the rabbit’s small intestine, 
stroking is ineffective but longitudinal stretching 
causes strong contractions of the circular muscles, 
also exclusively on the oral side. The contractions 
arise above the stimulated region but may be con- 
ducted in either direction. Local application of 
nicotine sulfate in concentrations as low as 1:20,000 
blocks the spread of the response orally. It is con- 
cluded that an enteric synaptic mechanism con- 
ducting impulses chiefly or exclusively orally is 
responsible for the polar responses of the intestine. 
In the dog, the introduction of a bolus induces, on 
the oral side, strong rhythmic activity of the same 
frequency as that of the empty organ. Action po- 
tentials are similar to those associated with the 
activity of the empty intestine. The evidence of 
this and previous work indicates that the individual 
contractions are myogenic but that the strength of 
the contractions can be modified by an enteric re- 
flex mechanism. , 

The effect of morphine on urinary volume in 
women. J. T. Brappury, O. F. KrausHaar (by 
invitation), W. E. Brown (by invitation). Dept. 
of Obstetrics and Gynecology, State University of 
Iowa, Iowa City, Iowa. This is a clinical report of 
the effect of morphine on the urinary output in 
ten (10) women. The patients studied represented 
various adult ages ; and multiple observations were 
obtained on each patient. Each patient had nothing 
by mouth from midnight until 3 p.m. on experi- 
mental days. A retention catheter was inserted at 
7 a.m. and the intravenous administration of 
fluids begun. In each case 2,400 cc of fluid was given 
intravenously, and the rate was controlled so that 
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the total volume was introduced into the vein in 
approximately 5 hours. The experiments were done 
on days when the patient was afebrile and clinically 
seemed to be in water balance. Hourly urines were 
collected for 8 hours and the volume and specific 
gravity determined. The urine for the next 16 
hours was collected as a single specimen. On the 
test days, Morphine Sulfate gr. } I.M. was given to 
each patient at the time the intravenous fluids 
were begun, regardless of age or weight. 

The hourly urine volumes were markedly di- 
minished after morphine was given so that the 
average 8-hour excretion volume was one-half that 
on control days ; 890 cc as compared to 1770 cc. The 
urine flow increased 8 or 9 hours after the morphine 
was given so that the total excretion in 24 hours was 
similar on control and morphine days. 

The secretory pressure of the liver of the 
chicken. N. R. Brewer (introduced by A. B. 
LuckHarpT) and R. L. Gunninea. Dept. of Physi- 
ology, The University of Chicago. This report 
covers sixteen recordings of the bile pressure from 
the hepatic duct. The maximum pressures obtained 
were : 253, 152, 165, 140, 125, 190, 119, 175, 147, 186, 
160, 172, 180, 190, 173 and 167 mm of water. This 
gives an average maximum pressure of 168 mm of 
water and a range of 119. to 253 mm of water. 
Rhythmic fluctuations of pressure were noted in all 
cases. These fluctuations were from 10 to 30 mm of 
water and occurred everyone to five minutes. Upon 
observation of the hepatic duct it was found that 
this pressure variation was due to peristaltic action 
along the duct. After the bile pressure reached the 
above peaks, a gradual decline in pressure was 
observed. The first nine experiments were made on 
chickens: anesthetized with sodium barbital. The 
last seven chickens were anesthetized by positive 
pressure ether insufflation. In the first nine experi- 
ments the hepatic duct was cannulated about a 
centimeter from its entrance to the intestine. In 
the last seven experiments, besides cannulating 


the hepatic duct as in the first experiments, the? 


small connecting duct between the liver and the 
gall bladder was clamped off with a hemostat close 
to the liver. 

Thermodynamic analysis of the relative effec- 
tiveness of narcotics. F. Brink and J. M. Postrr- 
NAK (by invitation). Johnson Foundation, Uni- 
versity of Pennsylvania, Ina multiphase system in 
equilibrium with respect to a particular con- 
stituent its thermodynamic activity in experi- 
mentally inaccessible phases equals that measured 
in another phase. This principle is useful in analy- 
sis of chemical effects on living cells where oniy 
concentrations in extracellular phases are known 
Since narcosis is a process apparently reaching 
equilibrium this method is applicable to syste 
matic study of the relative effectiveness o 
narcotics. Ferguson (Proc. Roy. Soc. B, 127: 387 
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1939) reported that in contrast to greater than 
thousandfold variation in aqueous concentrations 
of equally effective doses of many substances the 
corresponding thermodynamic activities lie in a 
relatively narrow range of values. The present cal- 
culations show that for many narcotics of different 
chemical structure, acting on several cell types, 
equal degrees of effect are produced at approxi- 
mately equal thermodynamic activities. This con- 
clusion contrasts sharply with findings of Ferguson 
and of Badger (Nature, 158: 585, 1946) both of 
whom emphasize the progressive increase, in an 
homologous series of compounds, of the thermo- 
dynamic activity at which narcosis occurs. It seems 
that both of these systematic relations among the 
activities of narcotic substances can occur. (In 
these calculations the pure narcotic at the same 
temperature is chosen as the standard state.) 

New experimental evidence to be presented 
confirms the existence, for some cell types, of the 
law that equal degrees of narcosis are produced at 
equal thermodynamic activities. 

Circulatory reserves shown by animals under 
acceleratory exposure. S. W. Brirron, and V. A. 
Pertzorr (by invitation), University of Virginia 
Physiological Laboratory. Reduction in carotid 
arterial pressure observed during exposure to 
acceleratory forces may be considered as a blood 
pressure deficiency area in time. Such a deficiency 
area is directly proportional to the product of the 
intensity and duration of centrifugation. Used in 
correlation with post-acceleratory blood pressure 
changes, a significant evaluation of an animal’s 
circulatory reserve condition may be obtained. 

Monkeysand dogs were tested at 3 g. for 5-30 sec. 
Of the two factors involved, animals appeared to 
be more sensitive to intensity than to time of 
exposure to g forces. Comparison of the effects of 
fasting, exercise, cold, anesthetics, hemorrhage, 
operative and other conditions was made with the 
responses of the normal animal. Marked de- 
ficiencies ‘» recoverability were observed by the 
circulatory index method, even after mild accel- 
eratory exposures only were employed. 

Food intake as a mechanism of temperature 
regulation in rats. Joun R. Bropecx. Laby. of 
Physiology, Yale Univ. School of Medicine, New 
Haven, Conn. That food intake varies with en- 
vironmental temperature is a widely accepted 
principle; and it is generally assumed that this 
relationship is derived from the fact that total 
energy expenditure varies with temperature. 
Thus, food intake is thought to be determined by 
total energy expenditure. The following experi- 
ments suggest, however, another interpretation. 
Aduit male rats were acclimatized to 84°F., and 
then exposed for 18 hours to any one of several 
temperatures ranging from 65° to 97°. Food intake, 
water intake, weight change and body temperature 


change were measured. At the lower temperatures 
(65°-72°F.), food intake increased, and body tem- 
perature rose by about 1.0°F. (presumably because 
of the animals’ greater alertness and activity at 
the end of the exposure period). A similar rise in 
body temperature was observed at the other end of 
the temperature scale, i.e., at 94°F., but here the 
food intake was extremely low, and the animals 
lost weight because their expenditure was so much 
greater than their energy intake. 

At these two levels (70° and 94°F) body tem- 
perature change was the same and total energy 
expenditures were comparable; yet food intake 
was entirely different. These data suggest that 
under the conditions of these experiments food 
intake served as a mechanism of temperature 
regulation. 

The production of waves of inhibition in the 
esophageal-fundic region. Daniet A. Bropy (by 
invitation), J. D. Lawson (by invitation) and J. P. 
QuicLEY. Department of Physiology, University of 
Tennessee, Memphis, Tennessee. In Bayliss and 
Starling’s original demonstration of the Law of the 
Intestine the presence of a relatively large foreign 
body in the intestine was essential to the produc- 
tion of the wave of inhibition preceding the wave 
of contraction. Similarly, we have observed that 
deglution regularly produced a transient fall of 
intralumenal pressure within both the fundus and 
lower esophagus in 8 out of 10 human subjects (74 
of 78 trials) when the pressure recording device was 
in these two regions. However, when recording tips 
were only in the stomach, deglution produced no 
significant pressure change in the body and fundus. 
In the former s:‘uation, the esophageal pressure 
(measured by the open tubc-optical manometer 
technic of Brody ana (uigley, Gastroenterology, 


‘ In Press) began to fall 0-3 seconds after the onset 


of swallow iiig, fell 5-15 cm. of water within 4 sec- 
onds and rose to normal in approximately 10 sec- 
onds. This negative pressure wave was immediately 
followed by an elevation of pressure in the esopha- 
gus to 10-°" em. of water above the basal level and 
then returned to normal in 6-9 seconds. The nega- 
tive pressure wave 22-45 mm. distally in the fundus 
began 0-2 seconds after the onset of the esophageal 
negative wave, fell 3-12 cm. of water, persisted 
10-14 seconds, then returneb to normal. Succeeding 
positive waves did not exceed 5 cm. of water in 
amplitude. Perhaps the wave of inhibition preced- 
ing the wave of contraction is a reserve mechanism 
elicited when the contraction wave alone is inade- 
quate to propel a bolus. 

Measurement of gastric tonus in the normal 
human. Danie, A. Bropy (by invitation) and 
J. P. Quictzry. Department of Physiology, Uni- 
versity of Tennessee, Memphis, Tennessee. Gastric 
tonus (the tension exerted by a given number of 
muscle fibers, Brody and Quigley, Bull. Math. 
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Biophysics, In Press) was determined in five nor- 
mal human subjects. The method consisted of (a) 
recording the intraluminal pressure (Brody and 
Quigley, Gastroenterology, In Press) of the 6 hour 
fasting stomach distended to a standard volume of 
600 cc., (b) measuring the pressure decrease follow- 
ing the administration of three drops of nitroglycer- 
ine sublingually or amyl nitrite by inhalation until 
severe head throbbing developed, (c) solving the 
equation T = Pr/2, where T = wall tension/cm. 
(tone), P = fall in pressure and r = 5.24 cm, the 
radius of a 600 cc. sphere. The distended stomach is 
not entirely spherical and its wall is not uniform, 
thus the calculated values of tone are approximate. 
However, this method appears to supply the most 
accurate measure of tone under physiological con- 
ditions so far developed. The fall in basal intra- 
gastric pressure occasioned by nitrites was 3.0-7.3 
cm. of water; corresponding to a reduction of tone 
of 7.3--19.1 gm. Assuming the complete abolition of 
tone by nitrites, then the original gastric tone was 
7.3-19.1 gm. In general, the magnitude and duration 
of tone reduction was inversely proportional to the 
degree of gastric phasic activity which preceded 
the nitrite administration. In one completely 
vagotomized subject, exposed to 18 hours constant 
Wangensteen drainage, nitrites lowered gastric 
tone 14.8 gm. 

Insulin inactivation by tissue extracts, R. H. 
Brou-Kagn (by invitation) and I. ArrHuR Mir- 
sky. May Institute for Medical Research of the 
Jewish Hospital, Cincinnati, Ohio. A system capa- 
ble of inactivating insulin during in vitro incuba- 
tion has been demonstrated in rat, rabbit, beef and 
human livers. In the rat, this system has also been 
found in .smaller amounts in the kidney and in 
muscle ; plasma appears to contain none. The mus- 
cle of the rabbit is a poorer source than rat muscle. 
The insulin inactivator is extracted after ho- 
mogenization of the freshly excised tissues. in 3 
volumes of ice water and is found in the super- 
natant fluid from the centrifuged homogenate. The 
active fraction can be precipitated by adjustment 
to pH 5.0 and partially recovered by redissolving 
at pH 7.5. The inactivator from rat liver is believed 
to have the properties of an enzyme. It is destroyed 
by heating to 70° C. for 10 minutes. Its maximum 
activity during incubation is demonstrated at pH 
6 to pH 8. The effect of the temperature during in- 
cubation has not been thoroughly investigated 
although activity is observed at 37° C. and not 
during incubation at 5° C. At 37° C. and pH 7.5 the 
destruction of insulin proceeds at a fairly constant 
rate for the first part of the incubation and then 
decreases progressively. Dialysis of rat liver ex- 
tracts results in a loss of activity. The-activity of 
sucha preparation can be recovered by the addition 
of magnesium or manganese salts. The activity of 
an undialyzed extract can be almost completely 
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inhibited by low concentrations of cupric and zinc 
salts but is not affected by salts of magnesium, 
manganese, calcium or sodium. 10~* M iodoacetate 
and iodosobenzoate also inhibit its activity. This 





inactivator is not believed to have the properties of 
known proteolytic enzymes since the extracts do 
not produce appreciable splitting of a hemoglobin 
substrate at pH 7.5 nor is their activity inhibited 
by the relatively non-specific protease inhibitors 
of the soybean. 

The sequence of functional changes in a neurone 
during narcosis and anoxia. D. W. Bronx, F. 
Brinx and M. G. LarraBeEe. Johnson Foundation, 
University of Pennsylvania. It is the purpose of 
this communication to consider how a number of 
related characteristics of nerve are modified by 
narcosis, anoxia and certain ions. 

Thus, if chloretone be applied to frog axons, a 
series of changes ensue with respect to time and 
concentration. Under low concentrations there is 
first the well known rise in threshold. Under higher 
concentrations a still greater stability of the nerve 
is revealed by its inability to initiate rhythmically 





recurring impulses under the stimulus of a chemi- 
cal agent such as sodium citrate. This region which 
has lost the power to initiate impulses can however 
conduct impulses which originate in another por- 
tion of the nerve. A still higher degree of stability, 
induced by higher concentrations of chloretone, are 
necessary to abolish conduction. Analogous, per- 
haps, is the observation that synaptic excitation in 
a ganglion is blocked under lower concentrations 
than is axonal conduction. 

Further evidence of these progressive alterations 
in the properties of nerve are found in the changes 
in oxygen utilization: in the time course of the 
e. tra oxygen consumption of activity and in the 
resting oxygen consumption. 

The inter-relation of these several functional 
characteristics of nerve which are thus progres- 
sively modified will be considered in terms of the 
relative actions of anoxia and various ions as well as 
of narcotics. 

Antidromic potential recordings from the 
medullary pyramid of the cat. Joun M. Broox- 
HART and Russett E. Morris (by invitation). 
Institute of Neurology, Northwestern University 
Medical School, Chicago, Ill. As a foundation for 
projected studies of the pyramidal system, record- 
ings have been derived from the medullary pyra- 
mids of cats anesthetized with Dial or anemically 
decerebrated. Antidromic activity has been 
initiated in these fibers by stimulating electrodes 
placed in the region of the lateral cortico-spinal 
tracts at various cord levels. Sharply localized 
pickup from the medullary pyramids is possible 
using a monopolar needle electrode oriented in 4 
Horsley-Clarke instrument. 

Due largely to the impossibility of exciting all] 
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cortico-spinal fibers simultaneously, the resultant 
recordings are not strictly uniform since the active 
fibers vary in distance from the recording electrode. 
Features common to all recordings include: (1) a 
prominent deflection initiated at an indicated 
conduction velocity of approximately 35 m.p.s., 
reaching a peak at an indicated velocity of 14-20 
m.p.s.; (2) one or more subsequent elevations 
reaching their peaks at indicated velocities be- 
tween 10 and 5 m.p.s.; (3) a total duration of dis- 
charge varying between 10 and 20 ms. Sporadically, 
small elevations are seen having indicated veloci- 
ties of 85-100 m.p.s. and 40-50 m.p.s. Indications 
of the slowest fiber responses are obtained only with 
conduction distances of less than 50 mm. It has 
thus far been impossible to activate the pyramid 
antidromically with cord stimuli applied caudal 
to the upper thoracic levels. Fiber diameter 
measurements indicate that the great mass of 
fibers lies in the 1.0-4.0u range with only scattered 
fibers exceeding 5u, the largest measured being 
lly in diameter. 

Responses of inhibited motoneurones. 
CHANDLER McC. Brooks, J. C. Eccurs (by invi- 
tation) and J. L. Matcoim (by invitation). From 
the Departments of ‘Physiology, The University of 
Otago, Dunedin, N. Z., and the Johns Hopkins 
University, Baltimore, Md. Inhibition of reflex 
discharge of cat’s gastrocnemius or quadriceps 
motoneurones has been effected either directly by 
a centripetal volley in the large proprioceptor 
fibres of the antagonistic muscles or more indirectly 
by a volley in other afferent nerves of that limb 
(proprioceptive or cutaneous). The testing re- 
sponses of such motoneurones have been evoked 
either by monosynaptic excitation (the myotatic 


reflex) or by volleys fired antidromically along 


their motor axons. 

(i) Inhibition has no appreciable action on the 
initial rate of rise of the pure synaptic potential 
(recorded either from ventral root or by focal 
electrode), but it lowers the summit and expedites 
the decay. (ii) Furthermore inhibition increases 
the critical voltage at which a synaptic potential 
generates a reflex discharge. (iii) Motoneurones 
may be deeply inhibited and yet show no de- 
pression of the propagation of antidromic im- 
pulses into their somas, i.e. of the soma spike po- 
tential (confirming Renshaw). (iv) Nevertheless 
inhibition depresses the facilitation of the soma 
spike potential that occurs during a synaptic 
potential (Brooks and Eccles, J. Neurophysiol., 
1947, 10: 251), this depression paralleling effect (i) 
above. 

These observations accord well with the hy- 
pothesis that inhibition is produced by focal areas 
of anelectrotonus on the motoneurone’s soma 
(Brooks and Eccles, Nature 1947, 159: 760). Such 
areas would limit the spread and fusion of the 


local responses set up under the excitatory synap- 
tic knobs, and hence produce effects (i) and (ii). 
On the contrary, antidromic propagation into the 
soma will be mediated by currents flowing through 
widely spreading circuits and so should be little if 
at all depressed (effect iii) by the postulated 
anelectrotonic foci, particularly when the comple- 
mentary dispersed catelectrotonic areas are taken 
into account. Effect (iv) derives from (i). 

Enzyme inhibitors on electric activity of frog 
brain. V. B. Brooks, R. E. RansMereEr, (introduced 
by R. W. Gerarp). Dept. of Physiology, The Uni- 
versity of Chicago. The electrical activity of the 
isolated frog brain, both the spontaneous normal 
rhythm and convulsive-type caffeine spikes (Libet, 
B., and Gerard, R. W., J. Neurophysiol., 1941, 4: 
438), was utilized to study some relationships be- 
tween metabolism and brain activity. 

The anti - cholinesterase, tetraethylpyrophos- 
phate (TEP) 10-7 or 10-* M) markedly increases 
the amplitude and regularity of the normal 4-6 
a sec. rhythm, and maintains this for a long period. 
(Compare ACH-eserine, Gerard, R. W., Ohio J. 
Sci. 41: 160, 1941) Di-isopropylfluorphosphate 
(DFP) (10-*M), but not TEP, may slow the waves 
to two a sec. and render them more spike-like. 
DFP (10-*M), but not TEP (10-°M), completely 
suppresses spikes otherwise obtained with caffeine 
alone. The metabolic inhibitor, methyl fluoracetate 
(0.05M), depresses the amplitude of the spontane- 
ous rhythm, but leaving the frequency unchanged, 
and reduces the period of surviving activity of the 
excised brain to about one-tenth of normal. Methy]- 
fluoracetate, like DFP, fully suppresses caffeine 
spikes. Sodium fluoracetate (0.05M) has no sig- 
nificant effect on the spontaneous or caffeine- 
induced activity; presumably because of poor 
penetration (see abstract Boyarsky, et al.). Experi- 
ments with respiratory intermediary compounds 
will be discussed. 

The pulmonary arterial pressure of the chicken 
F. Brown (by invitation) and S. Ropsarp. 
From the Cardiovascular Department, Research 
Institute, Michael Reese Hospital, Chicago, Illi- 
nois. We have recently investigated the nature 
of the body temperature-systemic blood pres- 
sure relationship which is seen in frogs, turtles, 
mammals and birds. In these animals a lowering 
of the body temperature results in a fall in arterial 
pressure; increasing the temperature results in a 
return of the pressure to normal. 

The pulmonary arterial pressure of the turtle, 
being essentially the same as the systemic arterial 
pressure, also varies with the changes in body tem- 
perature. It was therefore decided to determine if 
similar changes occurred in the pulmonary arterial 
pressure of a warm blooded animal as body tem- 
perature was varied. The norma! pulmonary ar- 
terial pressure of the chicken was found to average 
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20/8 mm. Hg. This is approximately the pulmonary 
pressure reported for mammals. The warming or 
cooling of the chicken had no effect on the pul- 
monary pressure although the systemic arterial 
pressure did change significantly. Neither acetyl- 
choline nor epinephrine had any significant effect 
on pulmonary arterial pressure, as in the mammals. 
It would thus appear that the temperature-pres- 
sure relationship does not apply to the pulmonary 
arterial circulation in the bird. Furthermore, these 
results show that the pulmonary arterial pressure 
remains at about the same level in warm blooded 
as in cold blooded vertebrates while the systemic 
arterial pressure rises considerably above that in 
cold blooded vertebrates. 

Effect of tetra-ethyl-ammonium chloride on 
intra-arterial blood pressure in patients with 
coarctation of the aorta. Grorcre E. Brown, JR. 
(by invitation) and Earn H. Woop, Section on 
Physiology of the Mayo Clinic and Foundation, 
Rochester, Minnesota. Intraradial and intrafemoral 
arterial pressures of twelve patients with coarcta- 
tion of the aorta were recorded continuously by 
hypodermic strain gage manometers. Simultaneous 
records of ear pulse, blood content of the ear, heart 
rate, respiration, and saphenous venous pressure 
as well as electrocardiograms, were obtained, in 
most instances. Continuous records were obtained 
with the persons in the supine position and during 
tilting to the 65 degree upright position for periods 
of fifteen to one hundred twenty seconds. Tetra- 
ethyl-ammonium chloride was injected intrave- 
nously in doses of 4.4 to 7.7 mg. per kilogram of 
body weight. Continuous records were obtained 
with the patients supine and during intermittent 
tilting for periods up to sixty minutes after injec- 
tion of the drug. After injection of the drug with 
the patients supine, maximal decreases of intra- 
radial pressure below average values obtained in 
the contrel period averaged 36 (12—69) mm. of 
mercury, systolic, and 8 (—1-19) mm. of mercury, 
diastolic. Intrafemoral pressure decreased an aver- 
age maximum of 22 (6-38) mm. of mercury, sys- 
tolic, and 6 (—3 - 20) mm. of mercury, diastolic. 
Postural hypotension was observed in these patients 
after administration of the drug. In seven normal 
persons studied under similar circumstances, the 
average maximal decrease in radial systolic pres- 
sure produced by the drug was 24 (14 - 36) mm. of 
mercury. The average decrease in diastolic pres- 
sure was 1 (—12-—14) mm. of mercury. Figures in 
parentheses are extreme values. 

A method of assaying the efficacy of resuscitat- 
ing procedures. MARSHALL BRUCER (by invitation) 
and H. G. Swann. Dept. of Physiology, University 
of Texas Medical School, Galveston. Any method of 
assay of a resuscitating procedure demands an 
accurate prediction of the proximity of death. 
Among all methods studied—blood gas analyses 
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and respiratory and cardiac behavior—only archar- 
acteristic collapse of systolic pressure presaged 
imminent death with accuracy. Employing optical 
recording of arterial blood pressure which could be 
continuously inspected, various resuscitating pro- 
cedures were applied at different points during the 
collapse of systolic pressure. 

In anoxia from breathing 1% CO in air, rhythmic 
positive pressure insufflation of the lungs with O, 
was superior to both air insufflation and manual 
artificial respiration. In anoxia from breathing No, 
insufflation with 5% CO: in Os, or the Emerson 


‘‘Resuscitator’’ using Oz, were superior to manual ¢ 


artificial respiration. In anoxia from breathing 
2.48% Oz in Ng, insufflation with Os or with 5% 
CO, in Os, or with the Emerson ‘‘Resuscitator” 
were all superior to manual artificial respiration. 

In each of the three types of anoxia studied, re- 
suscitation was successful if begun early but failed 
if begun late in the period of systolic collapse. 
There was an intermediate zone during which 
heart and respiration recovered but only with 
residual dementia in the animal. The time span 
between early and late collapse is a matter of sec- 
onds—so short that unless resuscitation machinery 
is immediately available, in practical emergencies 


the manual method is probably as efficacious as any § 


so far studied. 

The uropepsin output in cats given histamine- 
caffeine in beeswax. Guapys R. BucHEeR and 
ArtHurR ANDERSON. Department of Biochemis- 
try, Vanderbilt University, Nashville. The pur- 
pose of this investigation was to learn if uropepsin 
output in cats is related to gastric hypersecretion 
stimulated by the daily administration of.hista- 
mine-caffeine in beeswax. Twoseriesof experiments 
were performed. These differed in diet and hista- 
mine dose. In the first, the diet contained a 9% 
protein, the daily drug dose was 150 mg. caffeine 
(alkaloid) with 0.5 mg. histamine base (di-phos- 
phate). In the second there was about 19% protein 
and 150 mg. caffeine with 0.75 mg. histamine base 
(dihydrochloride). In the first study, no difference 
in the average 24-hour uropepsin output of 19 
control days and 14 test days was found. One cat 
that died in convulsions had developed a gastric 
ulcer. Three months later the cats were used in the 
second study. After 10 days on the low protein 
diet'and 9 days on the high protein diet, the in- 
jections were resumed for 22 days. The uropepsin 
output was significantly: increased in all cats fol- 
lowing the change to the high protein diet. In the 
first eight days of the dose period, all cats increased 
their outputs still further. In two the increase was 
statistically significant. Only one of the cats main- 
tained the significantly higher output, the other 
sickened, refused its food, and the uropepsin out- 
put fell off. It appears that uropepsin output is 
related more closely to the protein consumption 
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of the animal than to the stimulation of gastric 
secretion by the use of histamine-caffeine mixture 
in beeswax. 

Consciousness and unconsciousness during 
anesthesia in relation to brain potential. W. E. 
Burce. Department of Physiology, University of 
Illinois, Urbana. When one platinum electrode was 
placed on the forehead and another on the forearm 
with a galvanometer connected in the circuit the 
beam of light was deflected on the galvanometer 
scale in such direction as to indicate that the fore- 
head was positive to the forearm in 1680 subjects, 
principally University students and faculty mem- 
bers. Similarly, the forehead was found to be posi- 
tive to the forearm in 174 hospital patients prior to 
anesthetization and operation. During anesthetiza- 
tion scalp potential was decreased to zero. In deep 
anesthesia (plane 3) polarity was reversed in most 
of the patients, that is, the scalp became negative 
to the forearm. Upon recovery from anesthesia 
polarity was again reversed and the forehead 
became positive to the forearm. 

It has been shown (Anesthesiology, Vol. 6, No. 1, 
1945) in dogs that the positive potential of the scalp 
fluctuated with the negative potential of the under- 
lying brain cortex so scalp potential may be used as 
an index to brain potential. Hence, the positive 
potential of the scalp observed in the conscious 
human indicated that the underlying brain cortex 
was negative; the decrease during anesthesia indi- 
cated diminution in brain potential; and the re- 
versal in polarity in deep anesthesia indicated that 
the brain cortex had become positive. These ob- 
servations suggest that consciousness and uncon- 
sciousness may depend on electrical condition of 
the brain cortex, consciousness being associated 


with a gain of electrons and negative condition, an 


unconsciousness with a loss of electrons and a posi- 
tive, or less negative, brain cortex. 

Epithelial movements in woundhealing in frog 
corneas. WILHELM BuscHKEe. Ayer Foundation 
Ophthalmic Research Laboratory, Manhattan Eye, 
Ear, and Throat Hospital, New York. Epithelial 
movements described previously by many authors 
as a primary mechanism of epithelial wound- 
repair, have been studied in detail on stained 
whole thickness flat preparations of the cornea in 
frogs. Pinprick injuries heal in vivo and in vitro 
with the typical radial orientation of the marginal 
epithelia seen previously in rats (Friedenwald and 
Buschke, Jl. Cell. & Compar. Physiol. 23, 95, 1944; 
Buschke, Fed. Proc. 6, 85, 1947). The latent period 
between injury and onset of orientation is inversely 
related to temperature with a temperature coeffi- 
cient of Qio = 3, i.e. lower than in the rat (Qio = 
5), but still of a magnitude as to suggest the im- 
portance of metabolic processes. The temperature 
optimum of the process is between 5 and 25°, i.e. 
about 15° below that in the rat. Two types of move- 


ment and shaping of the individual cells of the 
woundmargin are seen. One type consists in the 
extension of pseudopods into the woundzone which 
eventually join those of other epithelia. This type 
of movement is seen in the basal layers around pin- 
pricks and in later stages of the healing of larger 
injuries. The second type of movement consists 
in a flattening of the marginal cells tangentially to 
the woundmargin leading to a microscopically con- 
tinuous often arcade-like outline of the epithelial 
sheet; this type of movement is seen in the upper 
epithelial layers around pinpricks and in the early 
stages in larger injuries and scratches. Pseudopo- 
dial processes are most marked in cells which for 
some portion of their surfaces are separated by an 
optically clear space from neighboring cells. This 
suggests that some correlation exists between the 
spatial relations of neighboring cells of the epi- 
thelial sheet on the one hand, and the mode of 
movement and shaping the individual cell follows 
in the healing process at different stages and with 
different sizes and shapes of the injury on the 
other hand. 

Comparative lipotropic activity of parenterally 
administered pancreatic extracts in dietary fatty 
livers. J. F. CANEPA (by invitation) and A. C. Ivy. 
Dept. of Clinical Science, Univ. of Illinois, College 
of Medicine, Chicago. The lipotropic activity of 
both Dragstedt’s and Chaikoff’s pancreatic ex- 
tracts was tested by the parenteral route on adult 
white rats kept on a high-fat (40%) low-protein 
(5%) diet. This diet is known to produce fatty in- 
filtration of the liver in these animals when fed for 
20 days. The pancreatic extracts were prepared 
according to the techniques described by the afore- 
mentioned authors. Three groups of 10 rats each 
(5 males and 5 females) were used. The extracts, 
dissolved in saline, were injected subcutaneously 
every day in the following doses: Group I—167 mgm. 
of Dragstedt lipocaic per rat; Group II—30 mgm. 
of Chaikoff’s fraction C27 per rat; Group IITI— 
control. After 20 days the animals were sacrificed 
and the livers removed and analyzed for -{atty 
acids, phospholipids and cholesterol. The average 
total fatty acids content of the liver of the three 
groups of animals was found to be 3.88, 15.4, and 
15.8%, respectively. Similar though not so striking 
differences were also noted in the phospholipids 
and cholesterol values. These results show that 
Dragstedt’s and Chaikoff’s extracts, though both 
active by oral administration in the depancrea- 
tized dog, behave differently when injected sub- 
cutaneously in the rat. Therefore, we may con- 
clude that the lipotropic principle present in these 
pancreatic extracts is not the same. 

Effect of diet on the in vitro synthesis of alamine 
by liver. Arrizio CanzANELLI, Davip Rapport, 
and Ruta Guiip (by invitation). Department of 
Physiology, Tufts College Medical School. Surviv- 
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ing liver slices from control rats maintained on a 
standard synthetic diet formed 7.11 + 0.26 ug 
of NH,N/mg. dry tissue/hr. when incubated at 
37°C. for two hours in a Krebs-Henseleit medium 
containing 0.1 M pyruvate and 0.04 M ammonium 
carbonate. Livers from rats initially on the stand- 
ard diet and then fasted for 12, 24, 48, 72 and 96 
hours, gave the following values respectively: 
6.43 + 0.91; 1.17 + 0.15; 1.10 + 0.14; 2.59 + 0.65 
and 2.69 + 1.04. When rats were placed on a diet 
containing no protein, but high in carbohydrate for 
24 hours the amount synthesized was 8.08 + 1.02, 
and for 72 hours was 8.48 + 0.57. On a non protein, 
high fat diet for 24 hours, the livers gave 6.19 + 
0.35. With a diet containing no fat but high in car- 
bohydrate, values of 8.20 + 0.33; 7.09 + 0.87 and 
6.79 + 1.13 were obtained for feeding periods of 24 
hours, 48 hours and 72 hours respectively. Ona diet 
without carbohydrate but high in fat the figures 
were 3.28 + 0.69 and 2.82 + 0.44 for 24 and 72 hour 
periods. A value of 3.77 + 0.41 was obtained on a 
24 hour diet containing no carbohydrate but high 
in protein. It appears that fasting markedly re- 
duces the capacity of liver slices to synthesize 
alamine and that this reduction is due to carbohy- 
drate deficiency. 

A method for direct measurement of rate of 
oxygen utilization by nerve. F. D. Carison (by 
invitation), F. Brinx, and D. W. Bronx. Johnson 
Foundation, University of Pennsylvania. For 
studying the Qo, of peripheral nerve we have de- 
veloped a respirometer in which fluid of known oxy- 
gen concentration is drawn at a constant rate 
through a capillary tube containing a length of 
nerve and past an oxygen electrode. Variations in 
oxygen consumption of the nerve cause variations 
in the oxygen remaining in the solution which 
passes the electrode. The Qo, of the nerve is given 
by 

(io — in)F moles 


seit k-w 


gm.hr. 

where k is: oxygen concentration sensitivity of the 
electrode; io and i, electrode currents for empty 
and nerve filled chamber respectively; W: nerve 
weight and F: flow rate. Using respirometers hav- 
ing k values of 10° microamperes per molar solution 
of O, and a flow rate of 2.2 X 10~ liter/hr. the 
change in Qo, (2 x 10-7 moles/gm. hr.) accompany- 
ing 10/sec. stimulation of 9 milligrams of frog scia- 
tic nerve is readily detected. By means of a ‘‘buck- 
ing circuit”’ the useful Qo, sensitivity can be in- 
creased tenfold, the limit being set by stability of 
flow rate and electrode sensitivity. 

Electrode linearity and sensitivity must be es- 
tablished for each experimental solution. Slow 
drifts in sensitivity can be minimized by periodi- 
cally interrupting electrode current. 

Advantages of this respirometer are : continuous 
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recording, scale reading proportional to Qog, facil- 
ity of changing solutions, ease of making functional 
measurements on.nerve, maintenance of constant 
chemical environment. 

An apparatus for the measurement of pulmon- 
ary function. L. D. Cartson, A. W. Martin, and 
V. GatroneE (by invitation). Department of Physi- 
ology and Biophysics, School of Medicine, Univer- 
sity of Washington, Seattle 5, Washington. An 
apparatus has been assembled for determining 
alterations of normal pulmonary ventilation in 
terms of rate of flow, volume of flow, pulmonary 
emptying rate, residual and reserve air, and oxy- 
gen consumption. A flow-meter using a 400-mesh 
screen as an orifice and recording through a Sta- 
tham strain gage is interposed between the patient 
and a Sanborn metabolism apparatus. Gas samples 
for a Lilly nitrogen meter are drawn from the 
mouthpiece. Records are made on the kymograph 
drum and a recording oscillograph. A special at- 
tachment at the mouthpiece allows the entire 
metabolism apparatus to be filled with 100% 
oxygen. By taking simultaneous flow, nitrogen 
concentration, and metabolism records, the degree 
of pulmonary mixing can be seen in the first three 
breaths, and residual plus reserve air calculated 
after two minutes. Subsequent measurement of 
reserve air and other lung volume components 
complete the data for description of a large number 
of the phenomena involved in respiration. The 
apparatus may be used in assessing the value of 
treatment of asthma. The apparatus may be 
adapted to bronchospirography (Jacobdeus, et 
al.). The degree of correlation with other methods 
has not. been completely worked out, but the accur- 
acy is adequate for general clinical and experimen- 
tal tests. 

A method for studying reflex activity under 
varying conditions. L. D. Carison and A. W. 
Martin (with design in electronics by R. 8. 
Bark). Department of Physiology and Biophysics, 
School of Medicine, University of Washington, 
Seattle 5, Washington. This report describes: (1) 
a simple apparatus suitable for classroom use for 
classroom use for eliciting a stretch reflex, and re- 
cording electrically the isometric responses of the 
muscle, by means of strain gauges, together with 
the summated action potentials in the muscle or 
nerve supplying it ; (2) preliminary experiments on 
the reflex response of a soleus muscle of the cat to 
stretch and ipsilateral peroneal nerve stimulation 
under varying conditions. A standardized proce- 
dure was used to evaluate the effects of a variety 
of conditions, e.g., drug action, on reflex arcs of 
increasing complexity. Muscle tension was re- 
corded from the soleus muscle of decerebrate and 
spinal cats and muscle action potentials were re- 
corded with coaxial or bipolar electrodes. A stretch 
reflex was elicited in decerebrate and spinal cats 
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with a 3 mm. stretch during one second. In decere- 
brate animals, pentothal in remarkably small doses 
(0.0026 gm./kg.) abolished the reflex. The convul- 
sant barbiturate (0.0004 gm./kg.) first augmented 
then depressed the reflex. In spinal animals (24 
hours transected) the myotatic hyporeflexia made 
analysis difficult. Again, the convulsant barbit- 
urate first augmented and then depressed the 
stretch reflex and induced spontaneous rhythmical 
activity. Stimulation of the peroneal nerve (50/ 
sec.) inhibited the stretch reflex and induced a 
post-stimulatory rebound in the decerebrate, but 
not in the spinal animal. The rebound (ipsilateral 
extension) is augmented by pentothal (0.0013 
gm./kg.), and then depressed (0.00625 gm./kg.). 
The convulsant barbiturate augmented the effect 
at 0.0004 gm./kg. 

Cell fractionation and gonadotrophin assays of 
anterior pituitary glands. Husert R. Catcu- 
POLE. Dept. of Pathology, Univ. of Illinois, Col- 
lege of Medicine, Chicago. Anterior pituitary glands 
of sheep, collected on ice, were subjected to cell 
fractionation by various methods. Following 
grinding in a mortar with 5 volumes of saline at pH 
9.0 (Claude), cell debris and nuclei were removed 
by centrifugation at 1500 g. (repeated 3 times). 
Large granules were separated from the extract by 
centrifugation at 18000 g. for 5 minutes (repeated 
3 times) and a microsomal fraction obtained by 
centrifugation of the remaining supernatant fluid 
at 18000 g. for 90 minutes. All operations were 
conducted at 0°C. Satisfactory preparations of 
nuclei were obtained from the original precipitates 
by washing and sedimentation. All fractions were 
also obtained by breaking the cells in a Waring 
Blendor at a slightly acid pH (6.0) as described in 
the method of Dounce. Gonadotrophin assays were 


made on fractions, washings and supernates, using - 


immature rats and mice. Little or no activity ap- 
peared in the final supernate by the ‘alkaline’ 
method, whereas the ‘acid’ method extracted 
about 3 of the total measured activity. In both prep- 
arations, gonadotrophin activity was heavily con- 
centrated in the large granule fractions. Based on a 
given equivalent of fresh tissue, microsomes 
contained only a small fraction (<1/10 - <1/50) 
of the activity of large granules, possibly repre- 
senting contamination with active particles of an 
intermediate size. Nuclei showed a low activity, 
compatible with contamination by adherent large 
particles. 

The distribution of response thresholds in 
studies of insect chemoreception. L. E. Coapwick 
and V. G. Dernier (by invitation). Medical Di- 
vision, Army Chemical Corps, Army Chemical Cen- 
ter, Maryland, and the Johns Hopkins University. 
Data are presented to show that the distribution in 
an insect population of acceptance and rejection 
thresholds for chemicals is normal with respect 


to the logarithm of concentration. The significance 
of this observation is discussed in relation to the 
planning of experiments and the interpretation of 
results. 

Changes in blood level of citric acid and cal- 
cium in nephrectomized dogs. T. S. CuHane (by 
invitation) and Smita Freeman. Department of 
Experimental Medicine, Northwestern University, 
Chicago, Ill. and Division of Experimental Medi- 
cine, Mayo Foundation, Rochester, Minn. Blood 
levels of citric acid and calcium were studied be- 
fore and after bilateral nephrectomy in dogs. Be- 
fore the operation the average value of citric acid 
in the plasma was 5.25 mg. per cent while that for 
serum calcium was 11.5 mg. per cent. Blood was 
analyzed every 24 hours after the operation. It 
was found that both constituents showed an in- 
crease ; an average of the’24-hour values for citric 
acid and calcium were 20.3 mg. per cent and 13.52 
mg. per cent, respectively. The average values on 5 
dogs 48 hours after nephrectomy were 24.5 mg. per 
cent for citric acid and 12.76 mg. per cent for cal- 
cium. Forty-eight hours after nephrectomy, 40 mg. 
of citric acid per kilo body weight was injected 
intravenously drop-wise in one hour. Blood samples 
were taken immediately after injection as well as 
one, three, and twenty-four hours later. The aver- 
age values for citric acid and calcium are shown in 
the following table: 





_ End of 1 hour 3 hours | 24 hours 
injection,| after, after, after 
mg.% | mg.% | mg.% | mg. % 





45.4 | 42.8 50.1 39.9 
Calcium ‘ 15.0 12.7 


Citrie acid 





Citric acid remained high but calcium decreased to 
10.45 mg. per cent before the death of the animals. 
The dogs survived from 70 to 165 hours after ne- 
phrectomy; the average survival period was 114 
hours. 

The effect of CO, upon the ventilation response 
of the beaver. Jonn L. Cuapin (by invitation) 
and HERMANN Raun. Department of Physiology, 
University of Rochester School of Medicine and 
Dentistry, Rochester, New York. In his review of the 
physiology of the diving mammals Irving has shown 
that in general these animals have a very slight 
ventilatory response to CO: compared to non- 
diving mammals. The inhalation of 10% COz by 
the anesthetized beaver is reported as having a 
very slight effect. In order to rule out the possible 
depressing effects of the anesthesia experiments 
were conducted on a 12 kg unanesthetized beaver. 
A special mask was built and the ventilation, ex- 
pired CO, and Oz, and breathing rate continuously 
recorded. The minute ventilation during the con- 
trol period was compared with the 6th-10th minute 
after breathing the various CO, mixtures started. 
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The ventilation increase was as follows: with 3.8% 
CO,z in air—27%; with 6.5% CO in air—84%; 
and with 11.4% COs in air—252%. These values 
are somewhat lower than those obtained on unan- 
esthetized dogs in this laboratory, and differ con- 
siderably from those obtained on man. 

Effect of exercise on renal plasma flow. CARLE- 
TON B. CHAPMAN (by invitation), Austin HEN- 
SCHEL, JOHN MINCKLER and ANCEL Keys. Labora- 
tory of Physiological Hygiene, University of 
Minnesota, Minneapolis. In order to obtain quan- 
titative information on the effect of work on renal 
plasma flow in the normal subject we have devised 
a method which permits measurements to be made 
before, during, and after sustained exercise. The 
clearance substance employed is para amino hip- 
purate and the analytic method that of Bratton and 
Marshall. The exercise consists of 2 consecutive 15- 
minute periods on the treadmill. Three levels of 
exercise have been investigated: A. 3 mph on the 
level, B. 3 mph at 5 per cent grade, and C. 3.5 mph 
at 10 per cent grade. All 3 levels produce a progres- 
sive decline in renal plasma flow, and the extent of 
the decrease is a function of duration and severity 
of the exercise (table 1) : 





No. 


| % decline, 
subjects 


15 min. 


% decline, 


30 min, No. tests 


Level 


6 
14 
4 








Return of renal plasma flow to basal values after 
cessation of exercise is much slower than pulse 
and respiratory rates and blood pressure. After the 
mildest of 3 levels of exercise, return to basal values 
was incomplete in most subjects after 40 minutes 
of rest, although the residual deficit at that time 
was not great. It was progressively greater after the 
same interval of rest following the other 2, more 
severe, exercise loads. With the heaviest work 
load, recovery was still incomplete one hour after 
termination of exercise. 

The role of the vagi in the crossed phrenic 
phenomenon, P. O. Cuarrietp and S. Meap (in- 
troduced by E. M. Landis). Dept. of Physiology, 
Harvard Medical School, Boston, Mass. The term 
“crossed phrenic phenomenon’’ refers tc the re- 
covery of activity ina hemidiaphragm paralyzed by 
hemisection of the spinal cord above C3, when the 
contralateral functioning phrenic nerve is cut or 
blocked in various ways. Previous investigators 
have shown that the crossing of descending respira- 
tory impulses can occur on section of the vagi alone. 
This finding was confirmed during the present ex- 
periments performed on rabbits. Crossing was 
produced also by activation of Hering-Breuer 
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afferents by partial occlusion of a tracheal cannula 
and by high frequency stimulation of the central 
end of the cut vagus. Low frequency vagal stimula- 
tion inhibited crossing. After bilateral vagal sec- 
tion had produced crossing, an increase in crossing 
still occurred after inactivation of the functioning 
phrenic. No afferents inhibitory to crossing could 
be demonstrated in the cut phrenic. It was con- 
cluded that in certain instances crossing may be 
produced by changes in afferent vagal impulses 
brought about by inactivation of the functioning 
phrenic. 

Derivation of leads I and III in the dog from 
analysis of unipolar I‘mb leads. H. M. Coernorr 
(by invitation), W. Kaurman (by invitation) and 
L. H. Nauum. Laby. of Physiology, Yale Univ. 
School of Medicine, New Haven, Conn. It has been 
shown that in any unipolar limb lead certain 
recognized (‘‘proximal’’) regions of the heart 
when depolarized produce downward deflections in 
the electrocardiogram, whi’ other (‘‘distal’’) 
regions when depolarized produce upward deflec- 
tions. Lead I is derived by subtracting the poten- 
tials of Vr from those of V1. It follows that activa- 
tion of regions of the heart resulting in similar and 
equal deflections in each of these unipolar leads 
will not be recorded in Lead I. Such regions are the 
anterior right and posterior left ventricle; a small 
portion of upper left anterior ventricle near the 
septum. Conversely, regions whose activation re- 
sults in opposite deflections in Vr and V1 will be 
maximally recorded in Lead I. Such regions are the 
right posterior and greater part of the left anterior 
ventricles. Lead III is derived by subtracting the 
potentials of V1 from those of Vf. Activation of 
regions resulting in similar and equal deflections in 
each of these unipolar leads will not be recorded in 
Lead III. Such regions are right posterior and 
greater part of left anterior ventricles. Activation 
of regions resulting in opposite deflections in V1] 
and Vf will record maximally in Lead III. Such 
regions are the right anterior ventricle, right and 
left apex, left posterior ventricle, and small 
portion of upper left anterior ventricle near sep- 
tum. This study confirms and amplifies the results 
of previous experiments on the nature of Leads I 
and III in the dog. 

Ephedrine effect on human uterine contractions. 
GrorGE P. Cup (by invitation), B. 8S. HarpMAN 
(by invitation), R. A. WoopBury and R. Tor- 


‘PIN (by invitation). Departments of Pharmacology 


and Obstetrics and Gynecology, University of 
Georgia, School of Medicine, Augusta, Georgia. 
The effect of ephedrine sulphate on uterine con- 
tractions was studied in normal women and in 
women with dysmenorrhea at various periods dur- 
ing the menstrual cycle. From 25 to 50 mgm. were 
given i.v. and the contractions recorded by changes 
in intra-uterine balloon pressures. There were 














three balloons in the uterus and one in the cervix, 
each containing one cc. of water. Ephedrine either 
reduced uterine activity or produced a change in 
the rhythm of contractions converting disorganized 
into organized contractions. In the latter case the 
initial response was the production of one to five 
slow contractions in the upper segment of the 
uterus followed by a lower segment contraction 
wave. The uniform pattern then ensued and was 
maintained for some time. Many of the patients 
who were in pain prior to the ephedrine were re- 
lieved. The relief of the pain may possibly be at- 
tributed to the effect of ephedrine on the central 
nervous system; yet the uterine effect of the drug 
must play an important role since pitocin, which 
has no known C.N.S. effects, influenced the 
uterus in a similar respect to that of ephedrine and 
also relieved the pain of dysmenorrhea, see Wood- 
bury, Child, and Torpin these abstracts. 

These results, therefore, suggest that the pain of 
dysmenorrhea may be relieved by drugs which 
cause or permit the uterus to contract with a uni- 
form rhythmic pattern. 

Studies of the mechanism of increased chloride 
excretion during osmotic diuresis. L. J. Cizpx 
(by invitation) and J. H. Hotmes. Department of 
Physiology, College of Physicians and Surgeons, 
Columbia University. The secretion of chloride in 
dogs was found to be increased during the diuresis 
produced by the continuous intravenous injection 
of either 50 per cent sucrose, 50 per cent glucose, 
50 per cent sorbital, or 10 per cent urea (12.5 cc. 
per kilo at 2 cc. per minute). The total amount of 
chloride excreted varied as the urine volume and 
bore no relation to the type of diuretic used. 
Creatinine clearances revealed that as the urine 
volume increased there was a decreasing reabsorp- 


tion of chloride from the glomerular filtrate, reab-. 


sorption reaching its lowest point at the height of 
diuresis, returning toward normal as the urine 
volume decreased. The effect was unrelated to 
changes in filtration rate and was not modified by 
the administration of either pituitrin or ‘‘doca’’ 
(desoxycorticosterone). The same reduction in 
chloride reabsorption at the height of diuresis was 
obtained in dogs in which plasma chloride had 
previously been lowered by osmotic diuretics plus 
a salt-free diet, and in dogs in which the plasma 
chloride level was raised during the experiments 
by infusing a solution containing 50% sucrose and 
10% NaCl. It would appear that neither the type 
of diuretic, the serum chloride concentration, 
“doca’’ nor pituitrin modified the tubular activity. 

The lack of effect of estrogen on the sex skin of 
the infant male chimpanzee. GroRGE CLARK. 
Dept. of Anatomy, Chicago Medical School, Chi- 
cago, Illinois and Yerkes Laboratories of Primate 
Biology, Orange Park, Florida. In an earlier study, 
it was reported that the effects of estrogenic ther- 


AMERICAN PHYSIOLOGICAL SOCIETY 








21 


apy in the male chimpanzee differed from those 
reported by Gilbert in the chacma baboon. How- 
ever, the baboons used were young adolescents, 
while the chimpanzees were young adults, so it 
seemed possible to explain this difference on the 
basis of age alone. Although adolescent chimpan- 
zees were not available, it was possible to use two 
chimpanzees just over two years in age. One had 
been castrated at the age of ten weeks, while the 
other was intact. Both animals were given ethinyl! 
estradiol (4.5 mg. per day by mouth for 10 days). 
This dosage is 180 times that sufficient to produce 
full tumesence in the female castrate chimpanzee 
or if measured ona weight basis 900 times the thresh- 
old dose. In contrast to reported results for the 
male chacma baboon but confirming those for the 
adult chimpanzee no changes in sex skin were ob- 
served. There was no swelling of the perianal re- 
gion, no edema and no reddening of the penis. It 
may be concluded that a true species difference 
exists. 

Molecular structure and activity of ‘‘vitamin 
P’’-like substances. Inhibition of oxidation of 
epinephrine. Witi1Am G. CuarK and T. A. Geriss- 
MAN (by invitation). Scripps Metabolic Clinic, 
La Jolla, Calif. and Dept. of Chemistry, Uni- 
versity of California, Los Angeles. According to 
the theory of Lavollay, Parrot, et al (Helv. 
Chim. Acta, 29: 1283, 1946), ‘‘vitamin P”’ acts 
in vivo to prolong the effects of epinephrine. 
Methods of assay based on this were developed in 
order to relate molecular configuration to physio- 
logical activity. Many flavanones, - flavonols, fla- 
vones, chalcones and other miscellaneous ortho- 
dihydroxyphenolic compounds and metal-complex- 
ingagentsand their derivatives were examined. The 
results indicated that high activity depends on the 

OH 
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structure, R—CO—CH=CH— a * ~~, 


where R can be, among other things, another hy- 
droxyphenol if the OH groups are placed properly. 
The ortho-hydroxy groupings must be free. Many 
compounds were found with markedly greater 
activity than rutin and ‘“‘Citrin’’ (Szent-Gyoer- 
gyi). Methylated derivatives such as hesperidin 
were nearly devoid of activity. Activity probably 
is related to the reducing powers of the compounds, 
quinone formation and metal-complexing or chelat- 
ing capacity. In the light of these and other results 
it is doubtful that epinephrine antioxidant proper- 
ties and capillary fragility (‘‘permeability,’’ 
“Filtration’’) are exclusively related so far as ‘‘vi- 
tamin P”’ effects are concerned. 

Effect of tetraethylammonium on responses of 
isolated intestine to angiotonin and other sub- 
stances. Dean A. Couns. Dept. of Physiology, 
Temple Univ. School of Medicine, Philadelphia. 
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Page and Taylor (Science, 105: 622, 1947) have re- 
ported that the tetraethylammonium (TEA) ion 
increases responses of blood pressure to angiotonin, 
adrenalin, and usually to histamine, mecholyl, and 
barium chloride. In the present study the action of 
TEA on isolated guinea-pig ileum, suspended in 
Tyrode’s solution at 38°C., has been investigated. 
Angiotonin preparations were made from hepar- 
inized dog’s plasma incubated with renin and then 
heated at pH 5. The resulting fluid was treated with 
tribasic calcium phosphate which adsorbs some 
impurities. Further purification was effected by 
adsorption of the angiotonin on charcoal, elution 
with glacial acetic acid, and precipitation of the 
angiotonin with ethyl ether. The responses of the 
ileum to these angiotonin preparations were aug- 
mented by the presence of TEA bromide in dilu- 
tions from 1 in 13,000 to 1 in 40,000. Responses to 
histamine were also consistently increased by 
TEA. Responses to acetylcholine and barium 
chloride were only occasionally augmented, and 
were often depressed. That the augmentation of 
responses to the angiotonin solutions was not due 
to increased sensitivity to impurities is indicated 
by the relatively huge doses of control fluids re- 
» quired to elicit responses from the ileum. The con- 
trol fluids were prepared from plasma by the same 
procedure used in the preparation of angiotonin 
except that incubation with renin was omitted. 
Amethod for constant, long-term intravenous in- 
fusion of the unanesthetized dog. W. D. CoLiincs, 
C. J. Martin (by invitation) and G. R. WauTeRs 
(by invitation). Department of Physiology, State 
University of Iowa, Iowa City. Apparatus has been 
designed so that fluids may be infused continuously 
into a dog’s jugular vein for as long as 28 days. The 
principal parts consist of two brass swivels basi- 
cally constructed’ like stopcocks. The larger swivel 
is mounted in the top of the dog’s cage, and the 
smaller one is attached to the back of the dog’s 
neck with plaster roll. Infusion fluid, pumped by a 
Brewer automatic pipetting machine, enters the 
stationary portion of the large swivel. The rotating 
center portion is connected to the dog by plastic 
(Tygon) tubing which is attached to the rotating 
portion of the small swivel. The outlet of the sta- 
tionary portion of the small swivel leads to 2 mm. 
(O.D.) plastic (Tygon) tubing which passes sub- 
cutaneously to the jugular vein. This tubing is 
inserted into the lumen of the vein 4 to 8 inches. 
Thus, with two swivels freely moveable and with 
a system of heavy rubber bands to keep slackened 
tubing from wrapping about the dog’s neck, there 
has been little tendency for the animal to become 
entangled. The equipment can be arranged so that 
the animal may be removed from the cage for other 
procedures, such as blood pressure measurement, 
without any interruption of fluid administration. 
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Measurements of rapid changes in oxygen con- 
sumption by nerve following brief periods of 
stimulation. C. M. ConNnELLY (by invitation) and 
D. W. Bronx. Johnson Foundation, University of 
Pennsylvania. It has been possible to record an 
increase in the oxygen consumption of Limulus leg 
nerves that begins within less than 5 seconds from 
the start of stimulation. Furthermore, it has been 
possible to detect an increase in oxygen consump- 
tion resulting from the conduction of but a single 
volley. 

The speed and sensitivity necessary for such 
measurements have been obtained by placing an 
oxygen electrode (Davies and Brink, R.S.I. 13, 524, 
1942) in direct contact with the nerve. The geom- 
etry is such that the oxygen consumption of the 
resting nerve is balanced by the inward diffusion of 
oxygen, and the electrode current, which is a 
measure of the oxygen tension, is steady. 

The increased oxygen consumption resulting 
from the conduction of one or more volleys of im- 
pulses causes a decrease in oxygen tension at the 
electrode. For a brief period of time the change 
in oxygen tension is a direct measure of the oxygen 
consumption of the nerve. Thereafter, the oxygen 
tension is modified by inward diffusion of the gas 
and the rate of oxygen consumption must be de- 
termined by calculation. Accordingly, the method 
is of especial value for determining the time 
course of the beginning of the extra oxygen con- 
sumption of activity. 

Embolization of platelet agglutination thrombi 
in the hamster’s pouch produced by heparin. AL- 
FRED LEWIN Cop.eEy. Marine Biological Laby., Woods 
Hoie, Mass. and Laby. of Cellular Physiology, Dept. 
of Biology, Nen York Univ., New York. Earlier 
investigations demonstrated that heparin produces 
thrombocytopenia in vivo and a decrease of single 
platelets in vitro. These findings were explained 
by Copley and Houlihan (Blood, Suppl. 1: 182, 
1947) who showed tnat isolated platelets were 
agglutinated when incubated with heparin plasma. 
We found that systemic or local heparin injection 
produced white emboli in the capillary bed of the 
nictitating membrane of the rabbit. In this inves- 
tigation we observed the same phenomenon of 
white thromboembolization in the cheek pouch of 
the hamster following systemic injections of so- 
dium heparin. This phenomenon was a constant 
finding in the 32 hamsters studied, and was not ob- 
served in the control animals systemically injected 
with physiologic saline. Immediately following the 
appearance of these emboli, blood samples were 
secured directly from the heart, and placed be- 
tween cover slips. Numerous small white emboli of 
about leukocyte size were observed in undiluted 
blood and blood diluted with isotonic sodium 
citrate solution, 1:10. These emboli which con- 
sisted of platelet agglutinates were of the same size 
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as,those in the capillary circulation. Sections of the 
cheek pouch also revealed, upon Giemsa staining, 
platelet agglutinates as well as single platelets. 
Heparin, although highly active as an anticoagu- 
lant, does not prevent platelet agglutination, but 
induces it, which accounts for the thrombocyto- 
penia. ; 

Pilot metabolism and respiratory activity 
during varied flight tasks. E. L. Corny. Physio- 
logical Laboratory, University of Virginia Med- 
ical School. Determinations of metabolism (103) 
and respiratory activity (332) were made during 
varied flight tasks in both a Link trainer and a 
Piper J-3 airplane. Ten subjects were used, so 
selected as to represent a variety of flight experi- 
ence. Caloric output was found to increase with 
increasing complexity of flight task (straight and 
level, turns, patterns, rough air) in all subjects, 
and to be greater in inexperienced as compared 
with highly experienced pilots. Since thes» differ- 
ences were evident even when a specific task de- 
manded no appreciable increase in manipulation of 
the controls (turns, climbing turns), it was con- 
cluded that the raised energy outputs observed 
represented an increased generalized muscular 
tension with increased task complexity; further, 
that this tension was related to pilot experience. 
The subjects exhibited an increased respiratory 
rate with an increase in task complexity, although 
there was considerable individual variation. This 
respiratory sensitivity to alterations in flight pat- 
tern was not, however, invariably correlated with 
experience. As in the case of caloric output, changes 
in respiratory rate were not directly correlated 
with control movements, and the altered respira- 
tory patterns observed were attributed to changing 
demands in mental activity, resulting in altered, 
generalized muscular tension. 


The results obtained in the J-3 airplane com- 


plemented those secured with the Link trainer, 
and it was concluded that the latter type of study 
is qualitatively valid for aircraft, with the addi- 
tional feature of permitting much more rigid con- 
trol. It was further concluded that determination 
of pilot caloric output is a valid and convenient 
indication of the work demand imposed by various 
flight tasks. 

The influence of sodium salts on the extracellu- 
lar space in experimental hypoproteinemic edema. 
SamueL A. Corson and Exizaseto O’LeEary, 
with the technical assistance of Opal Cain. Depart- 
ments of Physiology, School of Medicine, Univer- 
sity of Minnesota and Howard University. Experi- 
ments were performed on 3 trained unanesthetized 
dogs rendered hypoproteinemic by a combination 
of a low-protein diet and massive plasmaphereses. 
The plasma proteins fell from an average normal 
value of 6.6 g. % to an average of 3.4 g. %. The ex- 
tracellular space was determined by the thiocya- 
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nate method (in the postabsorptive state). Re- 
peated administration of NaCl either orally (1 
g./kg. body weight) or intravenously (10 ml./kg. 
of a 1.8, 2.0, or 2.8 M solution delivered by a con- 
stant infusion pump at the rate of 2.5 ml./min.) 
produced no change or led to a decrease in the ex- 
tracellular space. In only 4 out of more than 20 
experiments was there any increase in the extra- 
cellular space following NaCl administration. This 
increase happened to coincide with a significant 
fall in the hematocrit. Whether there is any causal 
relationship between the anemia and the change in 
extracellular space remains to be determined. 
Neural control of the renal shunt. J. H. Cort 
(by invitation) and Donatp H. Barron. Laby. 
of Physiology, Yale Univ. School of Medicine, 
New Haven, Conn. Observations on the neural 
control of the renal shunt indicate that 1) the ef- 
ferent path is via the splanchnic roots (T10-12); 
2) the initial response in rabbits and cats to stimu- 
lation of a spinal afferent is unilateral ; 3) with con- 
tinued stimulation the response becomes bilateral 
in 5-10 minutes in cats, and 3-4.5 hours in rabbits; 
4) the crossing occurs in the cord; 5) the anuria 
which follows an approximation of the crush syn- 
drome in cats can be relieved by novocainization of 
either splanchnics or the spinal rcots T10-12. 
Observations on the oxytocic property of human 
blood. ArrHur A. Cox (introduced by R. R. Over- 
man). Department of Physi:iogy, University of 
Tennessee, College of Medicine, Memphis, Tennes- 
see. It has been reported that blood from patients 
in labor exerts an oxytocic effect upon the isolated 
guinea pig uterus, (Compt. Rend. Soc. de Biol. 
107: 88, 1931). We have studied the oxytocic effect 
of human blood upon the isolated rat.uterus sus- 
pended in Tyrode’s solution in a 37°C. constant 
temperature bath. Blood from pregnant patients, 
from males, and from non-pregnant females has 
been studied. When blood from any of these three 
groups of patients is added to the uterine bath 
within five minutes after withdrawal, each cc. of 
blood is found to exert an oxytocic effect equal to 
approximately 0.01 units of pitocin. After ineuba- 
tion at 37°C. for one hour, blood from males and 
non-pregnant females showed no diminution of 
oxytocic activity, whereas blood from pregnant 
patients showed a marked reduction of this activ- 
ity. These results demonstrate the presence of a 
substance in pregnant blood which is capable of 
destroying this oxytocic principle. It has been 
reported previously by others (Am. J. Obst. and 
Gynec. 52: 1014, 1946) that pitocin when added to 
pregnant blood is destroyed by an enzyme, which 
has been called pitocinase. Blood from males and 
non-pregnant females does not possess this enzyme. 
Since pitocinase appears in the blood only during 
pregnancy and since only in pregnant blood were 
we able to demonstrate a diminution of oxytocic 
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activity on incubation, it seems reasonable to con- 
clude that at least a portion of this oxytocic activ- 
ity is due to the presence of the posterior pituitary 
hormone. 

Analysis of combined effects of exercise and 
carbon dioxide inhalation on pulmonary ventila- 
tion in man. F. N. Crata, JANE Stusss (by invita- 
tion) and F. N. Marzu1it (by invitation). Physiol- 
ogy Section, Medical Division, Army ChemicalCenter, 
Maryland. Normal male subjects inhaled air and 
mixtures of 2.6 per cent carbon dioxide in air and of 
5.0 per cent carbon dioxide in air, from a 600 liter 
spirometer for periods of three minutes while 
sitting in a chair, walking at 4.0 miles per hour and 
running at 5.8 miles per hour on a level treadmill 
in a room at 20°C. and 40 per cent relative humid- 
ity. 

The increments of ventilation rate in liters per 
minute due to either exercise or carbon dioxide in- 
halation beyond the rate under reference condi- 
tions, were augmented by the introduction of the 
other factor. The ratio of ventilation rate aug- 
mented by either factor to the ventilation rate at 
reference conditions, was diminished by the intro- 
duction of the other factor. 

The ventilation rate observed when both factors 
were present together was compared with the rate 
calculated from the effect of each factor operating 
alone (1) by adding the increments over the refer- 


ence condition due to each factor and (2) by mul- 
tiplying the ratio of exercise augmented rate to 
reference rate by the ratio of carbon dioxide aug- 
mented rate to reference rate: 


Calculated rate as per cent of observed +- extreme deviation 





Reference Condition | Aneneeed ik 


Incre- 
mental 
Method 


Method 
of Ratios 





141+ 23 
100+ 11 
105+ 9 
129+ 20 


8145 
92+ 8 
9147 
90 + 4 


running, 5% CO2 
running, 5% CO 

running, 5% COs 
running, 5% CO2 


sitting, air 
walking, 2.6% COz 
walking, air 
sitting, 2.6% COz 











The effect of anesthetics on calcium release. 
- Mary Creaar (introduced by L. V. Heilbrunn). 
Zoological Laboratory, University of Pennsylvania. 
Experiments were performed in an attempt to in- 
vestigate the calcium release theory of anesthesia 
and stimulation. Muscle fibers were removed from 
frog gastrocnemii and weighed. Half the fibers were 
immersed for one hour in a solution of 2% ether in 
~ frog Ringer and half (controls) were immersed in 
a frog Ringer solution for the same time. The fibers 
were then removed and a sample of the immersion 
fluid was analyzed for calcium. In 9 out of the 10 
experiments performed, more calcium was found 
in the immersion fluid containing ether than in the 
control fluid. Similar experiments were performed 
using solutions of 2% cocaine in Ringer and 0.4% 


chloroform in Ringer. In 7 of the 13 experiments 
with cocaine, more calcium was found in the co- 
caine-Ringer solution than in the control, in 4 no 
difference could be found between the cocaine- 
Ringer solution and the control, while in 2, more 
calcium was found in the Ringer solution. Of the 
10 experiments performed using chloroform, 7 
showed more calcium present in the chloroform- 
Ringer solution, while in 3 the same amount of cal- 
cium was found in both the chloroform and the 
control solutions. In 6 of the experiments using 
chloroform the muscle fibers were analyzed for 
calcium. In 5 of the 6, more calcium was found in 
the fibers immersed in Ringer than in those im- 
mersed in chloroform-Ringer, the sixth showed no 
difference. In general these results seem to support 
the calcium release theory. 

Errors induced by phosphate in flame photom- 
eter analysis of tissue ash for sodium and potas- 
sium. J. M. Crismon. Department of Physiology, 
Stanford Univ. School of Med. In the course of paral- 
lel analyses of muscle tissue ash for sodium by the 
method of Butler and Tuthill (J. Biol. Chem. 61: 
523, 1924) and with the flame photometer, agree- 
ment was obtained by the two methods when the 
dissolved tissue ash was subjected to treatment 
with CaO for the purpose of phosphate precipi- 
tation. Analysis of solutions of tissue ash not sub- 
jected to phosphate precipitation yielded values 
for sodium and potassium appreciably lower than 
those obtained gravimetrically or with the flame 
photometer after phosphate precipitation. Addi- 
tional studies made on muscle ash from rabbits, 
cats, and rats showed that the presence of phos- 
phate lowered the apparent Na concentratior by 
24 to 53 per cent and the apparent K concentration 
by 19 to 29 per cent. Solutions designed to contain 
50.0 m. Eq. per liter of Na were made from Reagent 
Grade or C. P. Samples of NaCl, NaH,PO-H,0, 
NazHPO,, Na;PO,-12H.0, and NesP.0;-10H.0. 
To each solution was added 10 m. Eq. per liter of K 
in the form of KCl. Aliquots of each solution were 
diluted 10 fold, a portion of each was treated with 
CaO to. precipitate phosphates, and the portions, 
with and without phosphate, were analyzed in the 
flame photometer for sodium and potassium. For 
all of the phosphate salts the apparent sodium con- 
centration was approximately 50 per cent of the 
value measured after the precipitation of phos- 
phate. Potassium concentrations were not altered 
by the presence of phosphate in the above mix- 
tures. Flame photometer analysis of urine should 
probably also involve elimination of phosphate. 

The effect of inanition on pituitary-adrenal 
function in the guinea pig. Savino A. D’ANGELO, 
AuBERT §. Gorpon, and Harry A. CHARIPPER. 
Department of Biology, Washington Square College 
of Arts and Sciences, New York University. A pre- 





es ee ae 6S UmSlUlUhe oe ee OS lS SS ee Oo eS eS ee eee ee ee a ee SO Ul Ee 


QO. oe 


CO SB om Aa oO ph OO 





nents 
e@ co- 
4 no 
aine- 
more 
f the 
n, 7 
orm- 
F cal- 
| the 
ising 
| for 
id in 
im- 
d no 
port, 


tom- 
)tas- 
logy, 
aral- 
r the 
. 61: 
ree- 
the 
nent 
cipi- 
sub- 
lues 
(han 
ame 
ddi- 
its, 
hos- 
» by 
tion 
tain 
zent 
1,0, 
1,0. 
of K 
vere 
vith 
ons, 
the 
For 
20n- 
the 
hos- 
red 
nix- 
yuld 
ate. 
-nal 
SLO, 
ER. 
lege 





vious study had indicated that immature guinea 
pigs fed a normal diet to a body weight of 300-350 
grams and then completely starved or chronically 
underfed display adrenal enlargement character- 
ized by hypertrophy of the inner cortical zones and 
atrophy of the glomerulosa, thyroid regression, and 
marked structural changes in the basophiles of the 
anterior hypophysis (Anat. Rec. 81: suppl. no. 
184, 185, 1941). The present experiments were 
designed to test, in the starved animal, the gener- 
ally accepted. thesis that cortical hypertrophy is 
mediated largely through the cortico-trophin mech- 
anism of the anterior pituitary, and that suppres- 
sion of this mechanism results in cortical atrophy. 
Female guinea pigs at a body weight of 300-325 
grams were placed on a complete starvation regime 
(water ad lib.) and given daily injections, for 5-6 
days, of either 2-5 cc. of a saline cortical extract or 
2.5-15.0 milligrams of desoxycorticosterone. It 
was found that the administration of these cortical 
substances to the starved guinea pig failed to pre- 
vent cortical hypertrophy in animals losing 30-50% 
of their body weight, and failed to alter appreciably 
the course of the body weight loss. In contrast, 
guinea pigs hypophysectomized for 2-9 days with 
corresponding degrees of weight loss showed cor- 
tical atrophy. Further attempts are being made to 
inhibit the adrenal enlargement of starvation by 
the administration of much higher doses of potent 
cortical materials. The significance of the cyto- 
logical changes in the anterior hypohysis as related 
to the cortical hypertrophy in starvation will be 
discussed. 

Alterations in the rate of glycolysis in human 
blood following the addition of salts. T. S. Dan- 
owskI. Department of Research Medicine and the 
Renziehausen Foundation, University of Pittsburgh 


School of Medicine. The disappearance of glucose. 


during the incubation of defibrinsted human 
blood at 36 to 37°C. was measured in a series of ex- 
periments. The addition of NaCl in amounts suffi- 
cient to increase its concentration in blood by 40 
meq. per liter had no effect on glycolysis. Additions 
of CaCl, which increased the concentration by 40 
or by 20 meq. per liter invariably retarded gly- 
colysis, while increments of 2.5 meq. per liter were 
without effect. Equivalent amounts of KCi or 
MgCl. only rarely slowed the disappearance of glu- 
cose. Glycolysis was accelerated, on the other hand, 
by the addition of NH,Cl producing increments as 
small as 2.5 meq. per liter. The introduction of 
HPO;, SO7-, and of HCO;: as the sodium salt 
hastened in each instance the disappearance of 
glucose. The accelerating effects on glycolysis of 
the HPO and the NH}? ions appear to be addi- 
tive, since glucose disappeared more rapidly from 
blood which contained added (NH,)2 HPO, than 
it did from blood with equivalent amounts of 
either NH.Cl or NasHPO,. 
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The time course of in vivo oxygen consumption of 
cerebral cortex following electrical stimulation. 
P. W. Daviss (by invitation), R. G. GrenELL 
and D. W. Bronx. Johnson Foundation, Univ. 
of Pennsylvania. The oxygen cathode has been 
employed to make in vivo measurements of 
local oxygen consumption at the surface of the 
cerebral cortex after a period of electrical stimula- 
tion. The experiments were performed under mod- 
erate Dial anaesthesia on cats with a trephine hole 
over the supra sylvian gyrus. Oxygen consump- 
tions were taken at intervals by measuring the rate 
of fall of oxygen tension when the oxygen cathode 
was suddenly pressed sufficiently hard to occlude 
the local circulation. 

At the end of a strong stimulus (100 shocks/sec., 
ten seconds duration, 40 v. open circuit at the out- 
put of the isolating transformer) the rate of oxygen 
consumption is usually twice that obtained before 
stimulation. Within a half minute, however, the 
rate falls to about two-thirds of the ‘‘resting’’ 
value. By this time also there is a marked redden- 
ing of the venous blood. Afterwards there is a pe- 
riod of recovery during which the oxygen con- 
sumption rises gradually to the ‘‘resting’’ rate. 
This period may be as short as two minutes but is 
often longer. A much weaker stimulus (4 v.) of the 
same frequency and duration causes hardly any 
increase in oxygen consumption, but leads to the 
same reduction and recovery experienced with the 
strong stimulation. The relation of these findings 
to those of Dusser de Barenne and McCulloch on 
facilitation and extinction, and to those of de 
Leao on spreading depression, will be considered. 

Thermal irritation of alimentary mucosa. Ros- 
ERT E. Davis (by invitation) and A. C. Ivy. Dept. 
of Clinical Science, Univ. of Illinois College of 
Medicine, Chicago. A subject of particular interest 
in the genesis of peptic ulcer and carcinoma is the 
possibility that ingestion of hot substances may ir- 
ritate the mucosa of the upper alimentary tract. 
The present study is an attempt to correlate de- 
grees of heat injurious to mucosa with that to which 
the human subject exposes himself. Temperature 
tolerance was determined in 120 medical students 
by measuring the maximum temperature at which 


_they would drink coffee in rapidly successive swal- 


lows. The average temperature was 57.8° Centi- 
grade, with a range from 51°C. to 68°C. The stand- 
ard error for this series was 0.26°C. Subjects with 
temperature tolerance of 68°C. ingested succes- 
sivly 50 cc., 100 cc.,and 200 cc. of water at that tem- 
perature, and intra-gastric temperatures were 
measured by means of a gastric thermacouple. 
The maximum temperature, 49.9°C., was reached 
within ninety seconds, with rapid cooling and 
return to normal intragastric temperature within 
30 minutes. In acute experiments on dogs, gastric, 
esophageal, and buccal mucosae were bathed with 
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water at graded temperatures, and biopsies taken. 
Coagulation and superficial sloughing of gastric 
mucosa were demonstrated only at 65°C. or above. 
Similar changes occurred in esophageal mucosa 
at 60°C. or above. Buccal mucosa blistered and 
sloughed at the relatively low temperature of 55°C.., 
which is within the range of human temperature 
tolerance. It remains to be proven whether or not 
the animal thresholds for thermal injury obtain 
in the human subject and whether repeated ex- 
posure of the stomach to a temperature of 50°C. 
will cause histological changes. 

Influence of intravenous cytochrome c upon 
visual acuity of the dark adapted human eye. 
SranLey K. Davis Gutroduced by J. W. Heim). 
Aero Medical Laboratory, Wright Field, Dayton, 
Ohio. Mitigation of effects induced by hypoxia, 
both anemic and anoxic, through parenteral ad- 
ministration of cytochrome c in animals and man 
has been reported in recent months by Proger and 
Dekaneas (Science, October 25, 1946, pp. 389-390). 
No corroborative studies have as yet reached pub- 
lication, but two failures to duplicate their results 
in animals (rats) have been reported (Scheinberg 
and Michel (Science, April 5, pp. 365-366); Stadie 
and Marsh (J. Clin. Invest. 26: 899)). No further 
reports on human use have yet appeared. The pres- 
ent study was designed to determine any effect of 
intravenously administered cytochrome c (Wyeth) 
upon the visual acuity of the dark adapted eye 
under hypoxic conditions. Seven human subjects 
were subjected in “‘blacked out’ altitude chambers 
to »tmospheric pressures equivalent to 18,000 feet 
for a total of 35 exposures of one-hour duration 
each. Each subject was pre-adapted before each 
exposure until basal visual thresholds were 
achieved. Thresholds were determined every 10 
minutes during exposures with a portable Hecht- 
Schlar Adaptometer (Cenco) and were recorded as 
logarithms of the light intensity just sufficient to 
permit identification of a figure interposed against 
the light source. Intravenous cytochrome c solu- 
tions (50-100 mg.) and colored saline were given 
alternately prior to exposure of each subject. 
Subjects were kept ignorant of the content of in- 
jections. Oxygen tension in the chamber was 


checked continuously with a Pauling Oxygen Me-. 


ter. 

With the method described above, it was not pos- 
sible to demonstrate significant differences in the 
rate or degree of deterioration in visual acuity in 
human subjects prepared with and without in- 
travenous cytochrome c (Wyeth). 

Adrenaline hyperglycemia in hypophysecto- 
mized dogs. R. C. pz Bono, I. H. SuaTer (by in- 
vitation), H. F. Weissere (by invitation), K. F. 
Prescorr (by invitation). Department of Phar- 
macology, New York University College of Medi- 
cine. As previously shown, hypophysectomized 
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dogs with adequate amounts of liver glycogen show 
a smaller hyperglycemic response to intravenous 
adrenaline than normal dogs. In the present work, 
the development of this altered response, its rela - 
tion to insulin hypersensitivity and glucose utiliza- 
tion was studied. The test dose of adrenaline, 0.0035 
mg./kg./min. for five minutes intravenously, 
causes a marked hyperglycemia (maximum rise 
43-81, average 58 mg. per cent) within fifteen 
minutes from the start of the infusion. Four-five 
days after hypophysectomy the adrenaline hyper- 
glycemia is distinctly decreased and becomes 
gradually less pronounced as the postoperative 
time increases. After four weeks the hyperglycemic 
response is slight. This phenomenon seems to 
develop parallel with the hypersensitivity to in- 
sulin as described by Slater et al in these Proceed- 
ings. When the hypophysectomized animal has 
reached the stage at which the adrenaline hyper- 
glycemia is greatly reduced, the intravenous in- 
fusion of glucose produces a marked and prolonged 
hyperglycemia demonstrating that the abnormal- 
ity cannot be attributed to increased utilization of 
the glucose liberated by adrenaline but must rather 
be related to the deficient mobilization of liver gly- 
cogen. Furthermore, when the blood sugar of nor- 
mal animals is maintained at a low level by large 
doses of insulin, adrenaline still produces consider- 
able hyperglycemia (maximum rise 31-46 mg. per 
cent). This is further evidence that increased in- 
sulin activity is not the cause of the decreased 
adrenaline hyperglycemia noted in hypophysec- 
tomized animals. The relationship of this resist- 
ance to the hyperglycemic action of adrenaline to 
the various endocrine organs is being examined 
and will be discussed. 

The rod calorimeter. RonaLp DeEriNe (intro- 
duced by A. B. Herrzman). Department of Physi- 
ology, St. Louis Univ. Medical School. The rate of 
transfer of heat from deeper tissues to a limited 
area (1 cm?) of skin surface may be estimated by 
means of a specially designed rod calorimeter. The 
principle of the instrument’s design is based on the 
flow of heat in metal rods as expressed by Fourier’s 
equation. Thermally insulated rods of aluminum, 
copper, or silver are employed as the heat con- 
ductor between the body surface and a reference 
temperature mass of either water or metal. The 
temperature difference of the rod ends is a function 
of the heat flowing in the rod and is measured by a 
thermocouple-galvanometer arrangement  cali- 
brated to read in calories per minute. The physical 
factors which govern the operation of the instru- 
ment have been quantitated and will be described. 
When applied to equilibrium conditions in the 
finger, the rod calorimeter yields estimates of blood 
flow which agree with simultaneous estimation by 
the photoelectric plethysmograph and other calori- 
metric techniques. The instrument offers the possi- 
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bility of fractionating heat losses from the surface 
of the body on a regional basis. 

Influence of protein hydrolysates on the pro- 
duction of nephrosclerosis and hypertension by 
anterior-pituitary preparations. By R. p—E GrRanpb- 
PRE (by invitation), J. L. Prapo (by invitation), 
P. Dontieny (by invitation), J. Lepuc (by in- 
vitation) and H. Se.yre. From the Institut de 
Médecine et de Chirurgie Expérimentales, Univer- 
3ité de Montréal, Montréal, Canada. Following our 
previous studies concerning the influence of diets 
on the production of hypertension and nephro- 
sclerosis by lyophylized anterior-pituitary (LAP) 
overdosage, we investigated the effect of various 
protein hydrolysates in the food. Experiments on 
black-and-white o rats (sensitized by unilateral 
nephrectomy, castration and a high NaCl diet), 
treated with LAP, showed that diets whose nitro- 
geneous constituents were 15% of casein plus an 
equivalent amount of protein hydrolysate were as 
effective in producing hypertension and nephro- 
sclerosis as a ration containing 30% casein. ‘‘Essen- 
amine’’ (a partially degraded lactalbumin), ‘‘Par- 
enamine’ (almost complete acid casein hydroly- 
sate), ‘‘Amigen’’ (enzymatic casein hydrolysate) 
and ‘‘Bacto-peptone”’ added to a basic 15% casein 
diet were the ingredients used. In an additional 
group of 8 rats, the total amount of nitrogen in the 
diet was furnished as the hydrolysate ‘‘Amigen”’ 
and even here a high incidence of hypertension and 
nephrosclerosis was obtained. All the hydrolysates 
tried were approximately equally effective in in- 
ducing nephrosclerotic changes and hypertension. 

It is tentatively concluded that the artificial 
hydrolysis of proteins does not destroy the factors 
indispensable for the production of anteri :-pitu- 
itary hypertension and nephrosclerosis; hence 
these could be the amino-acids contained in the: 
protein molecule. However in LAP treated rats 
receiving a diet which contained 15% casein and 
one of the following amino-acids in an amount cor- 
responding to that contained in a 30% casein diet, 
nephrosclerosis did not ensue: glutamic ac., gly- 
cine, methionine, cystine, tryptophane, valine, 
histidine, lysine, leucine, phenylalanine, aspartic 
ac., isoleucine, norleucine, arginine. 

Mechanism of Inactivation of a-estradiol by 
rat liver ‘‘in vitre’’. R. H. De Mero (by invita- 
tion), A. E: Raxorr (by invitation), A. CANTAROW 
and K. E. Pascuxts. Jefferson Medical College, 
Philadelphia, Pa. The inactivation was studied 
incubating either male rat liver slices (100 mg.) or 
homogenate (10 per cent) in 5 ml. of Krebs solu- 
tion, phosphate buffer pH 7.4, without glucose for 
two hours at 37.5°C. Usually 1 y of a-estradiol per 
milliliter was used. The amount of biologically 
active material present at the end was determined 
by bioassay in mice. Complete inactivation by 
liver slices was observed whether the gas phase 
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was oxygen or air. In nitrogen or with boiled slices 
no inactivation took place. The 10 per cent homo- 
genate prepared with the Waring blendor or by 
crushing the frozen liver in a mortar to a fine pow- 
der produced from 40 to 70 per cent inactivation. 
No change in the behavior of the homogenate was 
observed when the Fuhrman and Crismon “‘intra- 
cellular medium”’ was substituted for the Krebs 
solution or when boiled liver extract or glucose was 
added to the medium. The inactivation by liver 
slices inhibited by capryl alcohol, but not by cya- 
nide, azide, thiourea, malonate, fluoride or monoio- 
doacetate. The addition of methylene blue to slices 
incubated in nitrogen brought about a 40 to 70 per 
cent inactivation. Nicotinamide and DPN added 
to the homogenate increased the inactivation by 
approximately 50 per cent. Our results indicate 
that no appreciable inactivation is due to conjuga- 
gation of the estradiol. As a consequence of our find- 
ings we may conclude that the system cytochrome- 
cytochrome oxidase does not participate, or if it 
does, only to a minor extent, and that the inactiva- 
tion is probably produced by a dehydrogenating 
system or systems. 

The spread of muscle action potentials from 
active to inactive areas. J. S. DensLow and Davip 
M. GranaM-SERVICE (introduced by Irvin M. 
Korr). Still Memorial Research Trust, Kirksville, 
Missouri. The presence, absence and degree of 
muscle action potentials shown in the electromyo- 
gram appear to depend on (a) the number of units 
(or fibers in denervated muscle) which are active 
and (b) the characteristics and placement of elec- 
trodes which are used. The present studies were 
done to determine the most effective method of 
measuring spatial differences between active and 
inactive muscle by the electromyogram. Needles 
enamelled to + 1 mm. of the tip were inserted into 
the hind limb muscles of the decerebrate cat and 
paired with other enamelled or bare needles. Cer- 
tain muscles were denervated and cthers were left 
intact. The following observations were made. 
(A) That with an enamelled electrode in an inner- 
vated muscle and one in a contiguous denervated 
muscle, the electrodes being less than 3 mm. apart 
and paired with a common reference electrode, 
the action potential from an active single unit or 
group of fibers in the innervated muscle might or 
might not pass the epimysium of both muscles and 
be recorded from the electrode in the denervated 
muscle. (B) When the action potential from an 
active unit in the innervated muscle was picked up 
in denervated muscle the voltage from the latter 
was usually extremely small. (C) When two elec- 
trodes were placed in an “‘electrically silent’’ 
denervated muscle and when there was massive 
contraction in nearby muscle, action potentials 
were observed which were indistinguishable in 
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character from those recorded from electrodes in 
the contracting muscles. 

Liver regeneration in the rat. R. W. DENTON (by 
invitation) and A. C. Ivy. Dept. of Clinical Sci- 
ence, Univ. of Illinois College of Medicine, Chicago. 
This paper shows that liver tissue when fed to par- 
tially-hepatectomized rats facilitates the rate of 
regeneration of the rat’s liver. 

The method of the experiment was to compare 
the dried weights of the liver mass gained in the 
control (fed dog food) and the ‘‘treated’’ (fed pigs’ 
liver) groups. Brues et al showed that the left lat- 
eral and median lobes constituted about 68.5% of 
the total liver mass. We removed these lobes and 
calculated the 31.5% remaining. The pigs’ liver fed 
was coagulated by bringing it to a boil in order to 
reduce putrifacation and enhance its being eaten. 
We present only data on rats not losing over 15 
grams of body weight in either group. No special 
pre- or post-operative feeding was practiced; the 
rats ate ad libitum, and they were kept in separate 
cages. After 10 days, the rats were sacrificed and 
the increment of liver obtained as the difference 
between the weight at necropsy and the calculated 
mass left in at operation. In 29 control rats, averag- 
ing 216 + 5.6 grams body weight, the liver incre- 
ment regenerated was 1.144 + 0.03 grams, and in 22 
“treated’”’ rats averaging 218 + 7.2 grams, the in- 
crement was 1.652 + 0.06 grams. The difference of 
0.508 grams was statistically ‘‘significant’’ by hav- 
ing a critical ratio of 7. 

The dry/wet weight ratios showed the regenera- 
tion livers to have returned at least to normal con- 
sistency. No effect was obtained by injections of 
thiamine (200 micrograms/day) or with crude or 
purified antipernicious anemia liye" extracts. 

The stimulating effect of glycols and their poly- 
mers on the tarsal receptors of blowflies. V. G. 
DeruieErR (by invitation) and L. E. Cuapwick. 
The Johns Hopkins University and the Medical 
Division, Army Chemical Corps, Army Chemical 
Center, Maryland. The stimulating effect of three 
homologous series of glycols on the tarsal receptors 
of blowflies has been studied by means of tech- 
niques previously used in the, study of aliphatic 
acids and alcohols. When the glycols are compared 
to the corresponding alcohols it is seen that the 
introduction of the second hydroxy group reduces 
the stimulating effectiveness of the compound. Of 
the three series, that represented by the group 
ethylene, trimethylene, decamethylene is the most 
stimulating. Members of the series represented by 
ethylene glycol through polyethylene glycol 1540 
show increasing stimulative efficiency as the series 
is ascended. 

A study of the effects on the intravenous in- 
jection of hypertonic solutions on the heart rates 
of cats and dogs. INcritu J. Derrup (by invita- 
tion) and Wittram W. Watcorr. Department of 
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Physiology, College of Physicians and Surgeons, 
Columbia University. Circulatory changes follow- 
ing intravenous injections of small volumes of 20% 
NaCl and 50% glucose have been studied in cats 
and degs by means of femoral arterial pressure 
tracings. One of the results of such injections is 
profound slowing of the heart, which is absent after 
bilateral vagotomy. Various lines of evidence sug- 
gest that the effect depends on reflex, rather than 
direct stimulation of the medullary vagus center. 
Thus, in cats, the bradycardia was elicited consist- 
ently when 20% NaCl was injected into peripheral 
veins or into either the right or left auricular ap- 
pendage, but was observed in only one out of six 
experiments in which hypertonic salt solution was 
injected into the ascending aorta. Analysis of the 
latent period of the vagal response, particularly in 
comparison with the longer latent period of the gasp 
reflex following sodium cyanide injection, suggests 
that the bradycardia results from stimulation of 
receptors located, at least in part, within the heart 
itself. Both the afferent and efferent neural path 
of the reflex are present in the vagi. Thus, the effect 
is not abolished by removal of both sympathetic 
chains from the stellate ganglia to T;, but may be 
eliminated by injection by atropine sulfate. 

Reflex bradycardia following the injection of 
hypertonic solutions was observed in decerebrate 
cats and dogs, and in cats but not in dogs under 
nembutal. It appears to be a reflex pattern related 
to the known cardiac adjustments resulting from 
stimulation of receptors in the venae cavae and in 
the heart itself. 

The mechanics of Starling’s law of the heart. 
JoserH R. DrPatma and Ricwarp A. Rerss, (by 
invitation). Department of Physiology, Long Island 
College of Medicine, Brooklyn, N. Y. Myographic 
measurements by two new techniques of the con- 
tractile force of the anaesthetized cat’s heart were 
made. Simultaneous recordings of the intraven- 
tricular pressure were also obtained. With in- 
creased intraventricular pressure (clamping the 
aorta or pulmonary artery) the contractile force is 
increased. Proof was obtained in the beating heart 
that cardiac muscle resembles skeletal muscle in 
regard to the phenomenon of initial tension. This 
explains the fact that the contractile force of the 
heart muscle increases with a rise in intraventricu- 
lar tension. On the other hand, the contractile force 
decreases with increased venous return, and the 
opposite occurs with decreased venous return. 
These latter findings are seemingly contradictory 
to the usual statement of Starling’s Law of the 
Heart. However, they do not contradict the original 
conception of the law as related to energy produc- 
tion. The findings do indicate that the heart during 
systole follows the physical laws of an elastic sphere 
such asa soap bubble in which the contractile stress 
increases as the radius decreases. Thus the force of 
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contraction of the heart muscle depends merely 
upon its initial length (diastolic size) not upon the 
initial stretch of muscle causing a greater subse- 
quent contraction. Because of this fact the analogy 
which in the past has been drawn between the 
phenomenon of initial length of cardiac muscle as 
compared to that of skeletal muscle is not tenable. 

Observations on the peripheral circulation in 
neurogenic hypertension. IsABELLE DOUGHERTY 
and Sister M. A. C. Day (introduced by A. B. 
HertzMan). Department of Physiology, St. Louis 
University, School of Medicine. Changes in the 


f peripheral circulation of dogs during neurogenic 
hypertension have been studied. Photoelectric 


plethysmograms are recorded from various areas 
and pressure pulses are optically recorded from the 
femoral artery. The experiments are acute, the 
recording being continuous throughout the control 
period, the period of operation (removal of the 
buffer and sympathetic nerves, after Heymans) 
and the subsequent hypertensive period. The vol- 
ume pulse amplititude can be correlated with the 
variations in pulse pressure. The blood pressure 
usually shows an immediate rise after the denerva- 
tion, a rise to about 240/160 mm. Hg being obtained 
within 2 to 5 minutes. In some dogs the rise in blood 
pressure after the denervation is soon followed by a 
marked increase in volume pulses in the intestine 
and muscle, decreased blood pressure and death. 
In other dogs the hypertension develops more 
rapidly, rises to higher levels, and persists for 
hours. In such cases decreased volume pulses are 
usually seen in the skin, pad, intestine, and muscle. 


® The anesthetic used influences the height of the 


rise in blood pressure. ‘ 

The basal metabolic rate of Georgia medical 
students. Poitip Dow and Rosert H. Sauer (by 
invitation). Dept. of Physiology, Univ. of Georgia 
School of Medicine, Augusta, Georgia. Records have 
been kept of the basal: metabolic rate determina- 
tions of the last ten sophomore medical classes 
(over 500 individuals). Procedures were carried out 
by the students on each other; techniques were 
supervised by the physiology teaching staff, and all 
records and calculations have been checked by the 
authors. A period of eight years is covered, includ- 
ing classes in all four seasons of the yeer. 

The overa]l average runs between twelve and 
thirteen percent below the 1936 Mayo standards. 
This is lower than most reports from the South, but 
about the same as that recorded by Eaton in 1939 
for a smaller group of similar age in New Orleans. 
Figures for age, sex, and seasonal differences are of 
questionable significance. Further statistics are in 
process of compilation. Limitations and implica- 
tions of the findings will be discussed. 

The authors wish particularly to emphasize the 
relevance of these results to the necessity for the 
use of local controls in forming diagnostic conclu- 


sions. This caution has appeared repeatedly in the 
literature on metabolism, but unfortunately not in 
the instructions and tables furnished with clinical 
apparatus. 

Effect of convulsant agents on partially isolated 
neurones of the central nervous system. C. G. 
Drake (by invitation), and G. W. Sravraky. De- 
partment of Physiology, Faculty of Medicine, Uni- 
versity of Western Ontario, London, Canada. It is 
generally believed that the highest levels of the 
central nervous system are most sensitive to con- 
vulsants such as thujone, camphor and metrazol, 
and that decortication reduces the susceptibility 
of animals to convulsions. This concept is contrary 
to the ‘‘Law of Denervation’’ according to which 
isolated neurones should become more sensitive to 
chemical stimulating agents. With this in view the 
relative sensitivity of different regions of the cen- 
tral nervous system to various convulsant drugs 
was reinvestigated systematically in 37 sacrifice 
experiments on cats after aseptic semisection of the 
spinal cord or after semidecerebration carried out 
4 days to 3 months previously, and in 28 chronic 
cats with removal of one motor cortex, a frontal lobe 
or.a cerebral hemisphere. It was found that in both 
sets of experiments decentralized neurones reacted 
to smaller quantities of convulsant agents than in- 
tact ones, and that camphor, metrazol and picro- 
toxin evoked greater and more prolonged responses 
from decentralized neurones when sufficient time 
was allowed for sensitization to take place. This was 
ascertained on tracings of muscular contractions in 
sacrifice experiments and in moving camera record- 
ings of convulsions induced in chronic animals. 
Chemically induced convulsions play a prominent 
part in the study of epilepsy and in the treatment 
of some mental derangements and it is felt that this 


‘investigation may contribute to the understanding 


of the mechanism of action of convulsant agents on 
the nervous system in which pathological processes 
are present. 

Acute effects upon the lungs of dogs of large in- 
travenous doses of alpha-naphthyl thiourea 
(ANTU). Ceci K. Drinker and Estuer Harven- 
BERGH (by invitation). Dept. of Physiology, Har- 
vard School of Public Health. Dogs under nembutal 
anesthesia and given intravenously 2 per cent 
alpha-naphthyl thiourea (ANTU) in propylene 
glycol, 1 cc. per kilogram, develop fatal pulmonary 
edema. The first evidence of changes leading to 
edema is increase in the flow of lung lymph. Greater 
rate and minute volume of breathing follow. Blood 
gas analyses indicate that the hyperpnoea of rap- 
idly developing pulmonary edema is peripheral in 
origin. Detailed protocols are given for two typical 
experiments. 

The effects of burns on kidney function. ArTHUR 
J. Dztemran (introduced by W. FLEISCHMANN). 
Physiology Section, Medical Division, Army Chem- 
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ical Center, Maryland. Goats with severe third 
degree flame burns, covering about fifty percent of 
the body surface area, were studied. Kidney func- 
tion, including glomerular filtration rate, effective 
_renal plasma flow, filtration fraction and maximal 
tubular reabsorptive capacity, was determined in 
the normal animal, the burned animal, and burned 
goats treated with plasma or whole blood. Most 
severely affected was the effective renal plasma 
flow, which decreased in all burned animals. There 
were two classes of effects in regard to glomerular 
filtraticn rate and maximal tubular reabsorption 
after burning. In one group they decreased con- 
tinuously until death. In the other group there was 
an initial sharp decrease in the filtration rate and 
reabsorptive capacity, followed by a return to nor- 
mal or near normal values. Preterminally these 
latter values fell precipitously. Neither blood nor 
plasma infusions had any apparent effect on kidney 
function in the burned goat. The greater decrease 
in plasma flow as compared with filtration rate, 
with an increased filtration fraction, indicated a 
constriction of the efferent arterioles of the kidney. 

The influence of hypotension on coronary blood 
flow, cardiac oxygen metabolism and cardiac 
work. J. E. Eckennorr, J. H. HAFKENSCHIEL, FE. L. 
Foutz and R. L. Driver (introduced by Cart F. 
ScumiptT). Department of Pharmacology and Harri- 
son Department of Surgical Research, School of 
Medicine, University of Pennsylvania. The effect 
produced by hypotension upon coronary blood flow 
and cardiac oxygen metabolism has been measured 
in 8 intact dogs, lightly anesthetized with pento- 
barbital sodium. Coronary blood flow was estimated 
by the N,O method, venous blood being collected by 
a catheter in the coronary sinus (Am. J. Med. Sci., 
December 1947). Cardiac output was calculated by 
the Fick principle. Hypotension was produced by 
the intraspinal injection of procaine hydrochloride 
in 6 instances and by the intravenous injection of 
Etamon in 2 cases. 

Blood pressure and cardiac output declined in ali 
experiments. Coronary blood flow was essentially 
unchanged in three experiments in spite of con- 
siderable reductions in blood,pressure and cardiac 
output. In three other dogs, coronary flow was re- 
duced markedly ; in these three instances, however, 
blood pressure and cardiac output were correspond- 
ingly markedly reduced. In the eight experiments 
blood pressure was decreased an average of 29% and 
cardiac output an average of 42%. These two factors 
were responsible for a 50% reduction in left ven- 
tricular work. Since coronary flow was diminished an 
average of 25%, it follows that coronary blood flow re- 
mained relatively excessive for the amount of w ork 
that the heart was performing in hypotension. The 
mechanical efficiency of the heart declined au aver- 
age of 36%, but this does not mean that the heart 
was less able to perform the work demanded of it. 
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A method for the study of gastric secretion i 
vitro. Leste E. Epwarps and Carouiyn Trow. 
BRIDGE Epwakbs (introduced by R. W. Ramsey), 
Department of Physiology and Pharmacology, Medi-§1 
cal College of Virginia, Richmond. An apparatus ig 
described by means of which secretion of the iso. 
lated gastric mucosa can be studied in vitro. The 
method is, in principle, similar to that used by 
Gray (A.J. P. 130: 327, 1940) to study secretion by 
frog mucosa in that a piece of the mucosa, stripped 
away from the remainder of the stomach, is clamped 
between two separate chambers in such a way that 
the submucosa side is bathed by a nutrient medium 
containing any desired substrates, drugs, etc. In 
the present apparatus, the oxygen tension can be 
closely regulated to meet the requirements of the 
tissue and the true, unmodified secretion can be 
collected from the other chamber. The whole is 
mounted on a shaker in a water-bath at 37.5°C,, 
making it suitable for study of secretion by warm- 
blooded animals. Under these conditions, the mu- 
cosa will live for at least three hours, as demon- 
strated by normal oxygen uptake from a Warburg 
flask at the completion of the experimental period. 
Secretion of both acid and pepsin has been obtained 
from the mucosae of rat and rabbit by this method. 
The apparatus is well adapted for study of the con- 
ditions necessary for gastric secretion and of the 
action of various stimulating and inhibiting agents! 
directly upon the secreting cells. 

Factors influencing in vitro secretion of pepsin. 
CaROLYN TrowBRIDGE Epwarps and LEsuE E. 
Epwarps (introduced by R. W. Ramsey). Depart- 
ment of Physiology and Pharmacology, Medical Col- 
lege of Virginia, Richmond. Gastric secretion from 
the isolated gastric mucosa was collected in vitro , 
by the method described in the preceding commu- 
nication. Studies were made, using the rat and the 
rabbit, on the effect of variations of the composition 
of the nutrient medium (protein, amino acids, etc.) 
on the production of pepsin. Further studies were 
made on the stimulating or inhibiting action of com 
mon autonomic drugs. Experiments indicate tha 
nitrogen-containing compounds are necessary fo 
the production of pepsin and that acetylcholin 
with eserine (and, to a lesser extent, eserine alone) 
stimulates its secretion in vitro. 

Further observations on intravascplar temper: 
ture in man. Leon EIsENnBERG (by invitation) and 
H. C. Bazerr. Physiology Department, Universit 
of Pennsylvania. Any rigorous attempt to distin 
guish reflex from central mechanisms governin 
temperature regulation presupposes a knowledge ¢ 
‘“‘central’’ temperature—in this case, the tempera 
ture of the blood perfusing the hypothalamus 
Analyses in which rectal temperature is regardet 
as ‘‘central’’ temperature can be correct only (a) i 
temperatures of rectum and hypothalamus arg 
identical or (b) if these temperatures show identi 
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eal direction and rate of change under the condi- 


Etions investigated. The experiments herein re- 
Bf ported, employing internal jugular vein or common 
f iliac artery temperature as a first approximation to 
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that of the hypothalamus, fail to substantiate com- 
pletely either of these assumptions so it suggested 
that although qualitative generalizations are un- 
likely to require modification, quantitative conclu- 
sions heretofore obtained must be reassessed. 

In this study, fine wire (38-42 gauge) copper- 
constantan thermocouples enclosed in polyvinyl 
plastic catheters have been introduced for dis- 
tances of 0.5-20 cm. within the lumen of femoral, 
brachial, radial, and dorsalis pedis arteries, internal 
jugular, femoral, antecubital, wrist, and ankle 
veins, and have been left in place for experimental 
periods of up to 6 hours so that simultaneous deter- 
mination of as many as 6 intravascular as well as 
rectal and cutaneous temperatures have been pos- 
sible. Whereas the more central vascular and the 
rectal temperature do not differ remarkably under 
steady state conditions, during periods of environ- 
mental change these values deviate significantly 
from each other, show different time characteristics 
of their rate of change, and may even, though 
rarely, change in opposite directions. 

Effects of positive intrapulmonic pressure on 
muscular contraction. LEonarp H. ELWELi (by 
invitation) and Joun W. Bran. Physiology Labo- 
ratory, University of Michigan, Ann Arbor. A con- 
tinuation of an earlier study by one of us on the 
effects of increased intrapulmonic pressure on mus- 
cular contraction showed that such pressure (260 
mm. H,O for 3 to 5 minute periods) commonly en- 
hanced the response of the Tibialis Anticus Muscle 
to intermittent single shock stimulation (3 second 
intervals) applied to the intact or the peripheral 
end of the sectioned peroneal nerve in anesthetized 
or decerebrate dogs. 

The possibility that this enhancement, gradual in 
onset and persisting throughout the period of in- 
creased pressure, might have been due either to an 
initial temporary increase in alveolar O2 tension, or 
to the subsequent apnea, induced by the pressure 
was eliminated by appropriate adjustment of the O2 
tension of the compressional air, and by the use of 
constant artificial ventilation, respectively. The 
volume flow of blood through the leg was markedly 
diminished and the pH of the arterial blood meas- 
ured continuously by glass electrode was decreased. 
Moderately severe hemorrhage which decreases 


ina Volume flow of blood induced similar enhancement. 


It is tentatively concluded that the enhancement 
resulted from an alteration in the removal of Metab- 


smolites consequent upon the decreased blood flow. 
om and since this enhancement has been missing or less 
Pronounced in direct stimulation of the curarized 


muscle, it is inferred that the neuromyal function 


imis primarily involved. Sympathectomy in an earlier 
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study did not eliminate the response to pressure, 
but the possible involvement of a circulating hor- 
mone as adrenalin has not been ruled out. 

The effect of Aminophyllin on cardiac output 
and renal hemodynamics in man. Doris J. W. 
Escuer (by invitation), Raymonp E. Wesron, 
GrorcE LEINER (by invitation), Louis Lerrer 
(by invitation), and Sysin Go.part (by invitation). 
Medical Division, Montefiiore Hospital, New York 
67, N. Y. Chasis et al (J. Clin. Invest. 17: 683, 1947) 
observed that in normal men Aminophyllin (Theo- 
phylline ethylene diamine) produces an immediate, 
marked, sustained increase in GFR with a sus- 
tained decrease in RPF, after an initial brief period 
during which RPF also is increased somewhat. Our 
group has found that in patients with congestive 
failure Aminophyllin produces a similar immediate 
increase in GFR with an immediate, but smaller, 
increase in RPF, which is sustained, unlike that 
observed initially in normal subjects. To analyze 
the cardiovascular-renal actions of Aminophyllin, 
GFR, RPF, and/or cardiac output (by the direct 
Fick Principle) were determined in human sub- 
jects before and after the rapid intravenous ad- 
ministration of Aminophyllin (0.72 grams). 

In normal subjects, Aminophyllin generally pro- 
duces a significant increase in cardiac output, 
which persists ten to twenty minutes and parallels 
the brief period of increase in both RPF and GFR, 
described by Chasis et al. The cardiac output, then, 
returns to normal but the GFR remains elevated 
for as long as an hour, despite the fall in the RPF to 
below control levels after the initial renal hypere- 
mia. In chronic congestive failure, as McMichael 
(Clin. Sci. 6: 125, 1947) has reported, Aminophyllin 
produces a marked increase in cardiac output, 
which is sustained for as long as an hour and prob- 
ably explains the persistent renal hyperemia ob- 
served in these cases. The sustained increase in 
GFR and filtration fraction observed in both nor- 
mals and cardiacs probably results, in part, from a 
direct renal action of Aminophyllin. 

The effect of nicotine on maze learning ability of 
albino rats. J. M. Essensera (introduced by 
GrorcE CiarK). Department of Anatomy, The Chi- 
cago Medical School, Chicago 12, Ill. Eighteen 
young, sexually mature albino rats were selected for 
the experiment. They were males and females from 
four litters and were treated as such throughout the 
experiment. Food was withheld from the animals 12 
to 18 hours before they were placed in the maze. 
The Lashley general type of maze was adopted for 
this work. The first part of the experiment con- 
sisted in learning of the maze. The animals were 
considered ready for nicotine when they could 
make ten error-less runs for at least two consecu- 
tive days. This was followed by daily injections of 
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one-half cubic centimeter nicotine-saline solution 
of 1:1000 or 1:2000, subcutaneously and in some in- 
stances intraperitonially. The maze running began 
in some instances soon after recovery from the in- 
jection, but in most cases, 24 hours later. A record 
of behavior but particularly the time required and 
the errors made for 10 runs were kept for each rat. 
The experiment was designed for 18 to 24 months. 
Some of the rats were eliminated from the experi- 
ment because of lack of intelligence or because of 
illness. Controls received similar treatment except 
the nicotine. Of all the animals treated with nico- 
tine, there was a gradual increase in the number of 
errors per ten runs. As to the time required, a few 
showed slight differences, but the majority ran 
high scores, two or three times the control limit. 

Effects of cold on infant rats. JaNeT FAIRFIELD 
(introduced by E. F. Apoupx). Dept. of Physiology, 
The University of Rochester, Rochester, N. Y. Rats 
from 0 to 17 days of age were cooled in an atmos- 
phere of oxygen of 2°, 5°, 10°, or 20°C. within a glass 
respirometer surrounded by water. When more 
than 3 days old,*but not before, they manifested 
large increases in oxygen consumption, which soon 
diminished as the body temperature fell. In all 
individuals less than 11 days old, exposed to 3° or 
lower, the consumption reached zero; it could re- 
main there for 1.7 hours and still be followed by 
complete recovery of the animal and acceptance by 
the mother rat. The rate of heart beat as observed 
by electrocardiograms slowed, and the beats dis- 
appeared at body temperatures between 9° and 4°. 
These temperatures are below those at which the 
mature rat’s heart stops. When rewarmed in sur- 
roundings of 35°, the heart beats, breathing, limb 
movements and oxygen consumption reappeared 
within a few minutes. Asystole lasting 1.3 hours 
was followed by complete recovery. After two hours 
of cold exposure, ten percent of the animals failed 
to recover; their hearts.beat irregularly with 
atypical QRS waves which suggested injury, pos- 
sibly from anoxia, to the cardiac conduction sys- 
tem. After two hours of exposure all hearts resumed 
beating during rewarming; subsequent failures of 
beat occurred only in rats whose body temperatures 
had been below 8°. Majority survival at 3° body 
temperature contrasts with adult rats which die at 
14° to 16° body temperature. The contrast classes 
newborn rats as poikilothermic within brief periods 
of cooling. 

On the mechanism of the action of di-isopropyl 
fluorophosphate. Emity A. FExp (by invitation), 
Mortimer A. ROTHENBERG (by invitation) and 
Davin NacHMANSOHN. Department of Neurology, 
College of Physicians & Surgeons, Columbia Uni- 
versity, New York. The irreversible inhibition of 
cholinesterase by di-isopropyl fluorophosphate 
(DFP) requires a measurable period of time de- 
pendent upon temperature, DFP concentration, 
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condition of the enzyme, etc: This feature made it 
possible to establish a close parallelism in all cases 
between the rate of irreversible enzyme inactiva- 
tion and irreversible abolition of conduction. What- 
ever factor is changed, the two events are influ- 
enced in the same way. It has not been possible 
under any condition to dissociate conduction and 
cholinesterase activity. Claims to the opposite 
Boyarsky, Tobias & Gerard) are based on the usef 
of inadequate techniques. Under the experimental 
conditions used but determining the enzyme ac- 
tivity with the proper enzyme to substrate ratio, 
presence of cholinesterase has been demonstrated 
(Feld, Grundfest, Rotherberg, Nachmansohn, in 
press). Death of animals following DFP injection 
coincides with the disappearance of cholinesterase. 
In surviving animals, cholinesterase is always pres- 
ent, although in a concentration which is on the 
average about 25 per cent of the initial. The ques- 
tion of enzyme excess and some other aspects of 
DFP poisoning will be discussed. All findings sup- 
port the assumption that the toxicity of the com- 
pound has to be attributed exclusively to the inac- 









































































tivation of cholinesterase, the enzyme without “a 
which the vital process of conduction is impossible.§ pe 
Decrease in the radiosodium and thiocyanate® zy! 
spaces during growth. Francts X. Fevers (by in-§ da 
vitation), and Henry L. Barnett (by invitation),@ pré 
Heien McNamara (by invitation) and Kenprick : 
Hare. The New York Hospital and Department off vet 
Pediatrics, Cornell University Medical College,™ ma 
New York City. Measured amounts of sodium thio- 1 
cyanate and Na*“Cl were injected intravenously tio 
into 40 subjects including premature and full termi inv 
infants, children and adults. Analyses of serum andj Ae 
urine collected from 1-12 hours later permitted the Oh: 
calculation of the volume of fluid in which these tiv 
substances were distributed. The results are sum-§ ran 
marized in the table, in which the available space hig 
is expressed in per cent of body weight. Serial ob-§ occ 
ser 
Thiocyanate Radiosodium am 
Weight No. subjects space space me! 
(23-4 hour) (24-4 hour) 
nea 
kg. % % ker 
2.1- 4.5 12 37.7 42.0 per 
4.6-10.0 12 31.7 34.6 tur 
10.1-40 1 29.0 33.4 thr 
60-75 =| 5 20.7 26.4 
Pa SOLE ARE 8 
clot 
servations were made on 2 babies over a period of iff Hay 
months, showing a decrease in the moiety of body +1: 
weight available as a solvent for thiocyanate and lbs. 
sodium. Simultaneous determinations of thio suff 
cyanate, Na*, mannitol and inulin spaces indicate™ hen 
that the latter two substances are unsatisfactory™ tion 
for comparison since their spaces never attained am ing 
constant value but continued to increase through issu 
out the period of observation. lati: 
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Studies on the stability, inhibition and activa- 
tion of fibrinolytic protease (tryptase, plasmin). 
Joun H. Fercuson, and (by invitation) Jessica 
H. Lewis, P. W. Boytes, B. L. Travis, and E. B. 
GERHEIM. Dept. of Physiology, Univ. of North 
Carolina, Chapel Hill. Employing fibrinolytic and 
fibrinogenolytic assay methods, data on the relative 
activity of plasma protease preparations of human, 
bovine, and canine origin are presented, together 
with a study of the stability of these materials in 
dry lyophilized state and in solutions stored at 
—20°, 0°, 28° and 37°C. Attempts were made to 
stabilize the activity of these preparations at room 
temperature using various materials, e.g. acacia, 
crystalline soybean trypsin-inhibitor (SBI), etc. 
Mixtures of protease and SBI reach optimal fibrino- 
lytic activity at a time much later than that at 
which untreated enzyme has lost most of its po- 
tency. Stability and activity of SBI at various dilu- 
tions and the effects of temperature of storage are 
followed. 

The action of SBI is compared with the antipro- 
teolytic activity of natural serum and of the bovine 
“antifibrinolysin’’ of E. C. Loomis. Additional ex- 
periments on the stability of streptokinase (en- 
zyme-activator) are described, together with some 
data on the stability and interactions of the enzyme 
precursor. 

The extension of these studies to preliminary in- 
vestigations of antienzyme and proenzyme in nor- 
mal and pathological sera will be noted. 

The physiological basis for the internal ventila- 
tion of clothing. E.S. Fercuer, 8. I. Rapaport (by 
invitation) and Joun F. Hau (by invitation). The 
Aero Medical Laboratory, Wright Field, Dayton, 
Ohio. Neither physiological regulation nor insula- 
tive clothing can protect man exposed to a wide 
range of rapidly changing temperatures, or to very 
high temperatures. These conditions are of common 
occurrence in aviation, industry, and the armed 
services. This problem can be met by replacing the 
ambient environment by an individual environ- 
ment created by blowing air under clothing and 
near the skin. This personal environment can be 
kept constant over a wide range of ambient tem- 
peratures by regulation of ventilating air tempera- 
ture and flow to compensate for heat leakage 
through the outer clothing. 

Subjects wearing a ventilating harness, and 
clothing designed for comfort at about +50°F., 
Have been exposed to —30, 0, +70, +120, and 
+180°F. At —30 and +180°F. about 55 CFM (4.1 
Ibs./min.) of 120 and 60°F. air respectively, were 
sufficient to maintain thermal equilibrium, and 
hence comfort, indefinitely. Under proper condi- 
tions, the hands and feet require no artificial heat- 
ing or cooling (see Rapaport, Fetcher, and Hall, this 
issue). The general relationships between venti- 
lating air temperature and flow, and metabolic rate, 


clothing, and environment are defined ; the physical 
and physiological requirements are delineated. 
The influence of substances affecting body tem- 
perature on oxygen consumption and glycolysis 
in brain. J. Fretp, C. N. Petss (by invitation) and 
V. E. Hat. Department of Physiology, Stanford 
University, California. Previous work in this labo- 
ratory Suggested the hypothesis that when the 
metabolic rate of the temperature regulating center 
is increased the center behaves as though its tem- 
perature were raised and regulates body tempera- 
ture at a subnormal level. It thus becomes of inter- 
est to examine the influence of substances which 
raise or lower body temperature, possibly by alter- 
ing the level at which temperature is regulated (see 
abstract of Hall, Grant and Field) upon the metab- 
olism of the center. Direct investigation of the me- 
tabolism of the center itself has not yet been 
feasible. However, the available evidence indicates 
that the course of carbohydrate catabolism is quali- 
tatively similar in the several parts of the central 
nervous system. Accordingly we have investigated 
the effect of substances modifying body tempera- 
ture on the oxidative and glycolytic metabolism of 
rat cerebral cortex slices which may possibly re- 
flect the metabolic picture in the hypothalamic 
centers. The influence of graded concentrations of 
magnesium (as the chloride), typhoid-paratyphoid 
vaccine (T.P.T.), 2,4-dinitrophenol (DNP) and 
antipyrine on oxygen consumption and anaerobic 
glycolysis in rat cerebral cortex at 37.5°C. was 
studied. Conventional manometric methods were 
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used. From this evidence it appears that neither of 
these over-all metabolic processes is directly re- 
lated to possible change in the set level of the tem- 
perature regulating center. 

Urinary tract infections and antibiotics. Ep- 
MUND P. Fincu (by invitation) and Sewarp E. 
Owen. Veterans Administration, Hines, Illinois. 
Urines from two hundred and seventy paraplegic 
patients with urinary tract infections were studied. 
Bacterial organisms of thirty seven different species 
were isolated in a series of nearly two thousand cul- 
ture classifications. Early cases displayed an average 
of two different organisms while later each case re- 
turned an average of five different organism species. 
The increase is undoubtedly due to the impossi- 
bility of sterilizing body parts and to the necessity 
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for repeated catheterization due to incomplete 
drainage and incompetent sphincters. Seventy five 
per cent of the organism types found were gram 
negative. Aerogenes occurred in 62.4% of all cases, 
proteus in 52.8, pseudomonas in 43.4, E. coli in 
40.5, enterococci in 39.8, paracolon in 33.2, achromo- 
bacter in 31.4, streptococci in 30.7, staphylococci in 
24.1, micrococci in 12.4, alcaligenes in 9.1, diphthe- 
roids in 8.4, yeasts in 1.8 and three other types in 
less than 1% of all cases. Separate colonies of the 
same type organism from the same plate often dis- 
played considerable variation in sensitiveness to 
penicillin or streptomycin. A more exact prediction 
of organ sensitiveness to the antibiotics and their 
probable efficiency in treatment can only be ob- 
tained by combining several typical colonies of the 
same organism and determining the antibiotic re- 
sistence of this mixture. 

Effect of magnesium on alkaline phosphatase as 
influenced by pH, enzyme concentration and ag- 
ing. Cuary J. FiscHer (by invitation) and Roy O. 
Greep. Harvard School of Dental Medicine. Boston, 
Massachusetts. Purified alkaline phosphatase 
standing at room temperature loses. its activity 
more rapidly at pH 9.5 than at pH 6.5. The 
activity can be partly or completely restored 
when an optimal concentration of magnesium 
ions is added to the substrate during activity 
determination. On standing with magnesium phos- 
phatase loses its activity more rapidly regardless of 
pH and can no longer be activated by adding mag- 
nesium to the substrate. Adding magnesium to the 
substrate during incubation of fresh (highly active) 
phosphatase produces much less activation than 
similar treatment of aged samples having reduced 
activity. This difference can be explained by the 
assumption that the fresh sample contains a suffi- 
cient amount of metal for its complete activation. 
The activating effect produced by adding an opti- 
mal concentration of magnesium to the substrate 
steadily increases with the duration of standing at 
pH 6.5 whereas on standing at pH 9.5 there is an 
initial decline suggesting participation by the re- 
covered inorganic group of phosphatase at this pH. 
These observations suggest that phosphatase is a 
metal protein and that the inactivating and reac- 
tivating effects involve the specific nature of the 
metal group of the enzyme protein. 

Changes in zymohexase activity during denerva- 
tion atrophy of skeletal muscle and their retarda- 
tion by appropriate electrical treatment. Ernst 
FiscHEer and Russet V. Bowers (by invitation). 
Baruch Center of Ph. ‘cal Medicine, Medical Col- 
lege of Virginia, Richmond. Myogen was extracted 
from mash of normal and denervated rabbit gastro- 
gnemii and purified by dialysis. The zymohexase 
activity of the crude extract and the purified prepa- 
ration was determined by the method of Herbert 
et al. For normal muscle no enzyme activity was 
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lost by dialysis, while for denervated muscle a loss 
up to 10% was observed. The amount of protein ex- 
tractable per gm muscle increases slightly until the 
second week after denervation, but the enzymatic 
activity per mg protein declines slowly during the 
same time. Since the decline of the specific activity 
nearly balances the increase in extractable protein, 
and since the small remaining decline in total en- 
zymatic activity calculated per gm muscle can be 
explained by the relative increase of connective 
tissue, it is concluded that zymohexase activity is 
not altered during the first two weeks of denerva- 
tion. From the third week on, the extractable pro- 
tein as well as its specific activity diminishes 
rapidly. 

Appropriate electrical treatment has no benefi- 
cial effect upon the decline in extractable protein, 
but diminishes considerably the decline in zymo- 
hexase activity per mg protein. In consequence, the 
total loss in zymohexase activity per gm muscle is 
about halved by the electrical treatment. Some of 
the experimental findings indicate that the changes 
in zymohexase activity are of secondary nature and 
are rather independent of the wasting of the 
muscle. 

The lipids of the rat brain in choline deficiency. 
Prero P. Foa and Harrier R. Wernstein (by in- 
vitation). Department of Physiology and Pharma- 
cology, The Chicago Medical School, 710 S. Wolcott 
Avenue, Chicago, Illinois. It has been shown that 
the lipid composition/of the brain is not modified 
by choline added to an adequate stock diet nor by 
the amount or the nature of the dietary fat. The 
only exception to this rule appears to be a slight and 
temporary decrease in brain phospholipids after 
protracted cholesterol feeding. (References in A. V. 
Stoesser et al., Proc. Soc. exp. Biol. and Med., 32: 
761, 1935). To our knowledge the brain lipids of ani- 
mals fed a choline deficient diet have not been stud- 
ied. The following experiment was, therefore, 
made. Forty male hooded rats (73 to 215 g.) were 
paired and given the following diet ; lard 20, corn oil 
20, casein 15, sucrose 20, starch 18, cod liver oil 3, 
salts 4, plus 1 yeast tablet per day, for 18 to 25 days. 
One rat in each pair received a diet supplemented 
with 0.2% choline hydrochloride. The rats were 
killed by stunning. Brain and liver were immedi- 
ately removed for analysis. All lipids were deter- 
mined according to M. H. Hack (J. Biol. Chem. 169: 
137, 1947) with the exception of cholesterol which 
was determined according to W. R. Bloor (J. Biol. 
Chem. 24: 227, 1916). The lipid composition of the 
liver was used as a criterion for choline deficiency. 
No significant differences were found in the total 
lipid, total phospholipid, sphingomyelin, acetyl- 


phosphatides and cephalin, and cholesterol content] 
of the brain of the choline deficient rats and they 


pair-fed animals receiving choline. 
Coagulation in plain and partially heparinized 
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plasma. R. H. K. Fosrer. Department of Pharma- 
cology, St. Louis University School of Medicine. 
The degree of coagulation was visually estimated 
(J. Amer. Pharm. Assoc. 36: 243, 1947) on recalci- 
fied heparinized or unheparinized citrated beef or 
sheep plasma (stored in frozen state). The clot was 
broken up, washed with saline and centrifuged in 
cellulose nitrate tubes at 18,000 G. After compac- 
tion into a rubbery deposit it was washed with 
water, dried and weighed. Unheparinized plasma 
gave clots weighing 4 to 10 mg./ml. of plasma. 
Other serum constituents besides fibrin were 
undoubtedly represented in the weight. Centrifu- 
gation during coagulation resulted in clots weigh- 
ing 20% less. Clots from unheparinized plasma 
formed in glass, silicone-coated glass or cellulose 
nitrate tubes were of equal weight. At least 50% 
more heparin was needed to give inhibition in glass 
tubes comparable to that in the ‘latter two which 
were about equal in effect. Clots from heparinized 
plasma weighed less and in approximate proportion 
to the degree of coagulation. In the ‘‘4+”’ clotting 
zone the clot weight decreased very slightly with 
increasing heparin. This was in contrast to the 
increase in optical density in this region. At the 
point where active visible inhibition commenced 
both the clot weight and the optical density de- 
creased rapidly. Curves of these observations could 
be approximately but not exactly correlated with 
the curve based on degree of coagulation because of 
inherent errors in all three, viz: extraneous ma- 
terial in the weighed clot, lack of uniformity of 
clotting affecting the densimetric measurements 
and personal errors in judging the degree of co- 
agulation. ; 

Renal and circulatory factors in congestive 
failure of the circulation. D. M. Fowe.u (by invi- 
tation), A. P. Bricas, N. C. WHEELER (by invita- 
tion), J. A. Winstow, Jr. (by invitation), J. W. 
Remineron, and W. F. Hamivron. Departments of 
Physiology, Biochemistry, and Medicine, Uni- 
versity of Georgia School of Medicine, Augusta, 
Georgia. A series of patients in various stages of the 
development and remission of congestive failure is 
being studied. The following determinations are 
being made : cardiac output, intracardiac and intra- 
arterial pressures, peripheral resistance, circula- 
tion times, vital capacity, blood volume, thio- 
cyanate space, glomerular filtration and sodium 
clearance. Response to bed rest, digitalis, theo- 
phylline-isopropanolamine (Theopropanol, National 
Drug Co.) and mercurial diuretics are being in- 
vestigated. With clinical improvement there is, as 
has been observed by others, a reduction of the 
thiocyanate space and blood volume, an increase in 


| vital capacity, and in the glomerular filtration and 
| sodium clearance. Correlation of these favorable 
renal and clinical findings with improvement in the 
circulatory variables studied has not been clearly 
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established as yet. Theopropanol produces a de- 
cided, but evanescent, increase in cardiac output 
with small change in the peripheral resistance. Our 
subjects include patients with renal impairment, 
and results so far show that the improveinent in 
sodium clearance and the elimination of edema 
fluid are not associated with any absolute level of 
glomerualr filtration, i.e., not with the quantity of 
sodium presented to the tubules. 

Respiratory dead space. Warp S. Fow.er 
(introduced by Julius H. Comroe, Jr.). Department 
of Physiology and Pharmacology, Graduate School 
of Medicine, University of Pennsylvania, Phila- 
delphia. Respiratory dead space was measured by 
simultaneous and continuous measurement of 
volume flow and N; content (Lilly-Hervey nitrogen 
meter) of gas expired following inhalation of 99.6% 
O, . The average dead space volume of 30 normal 
males at rest was 155 cc. (19% coefficient of varia- 
tion ) ; the average expired volume required to wash 
out the dead space was 317 cc. The dead space/tidal 
volume fraction varies in different individuals. 
Physiological measurements of dead space are 
affected by: 1) Anatomical volume of the bronchial 
tree. Maximal variations of inspiratory lung volume 
changed dead space by 100-150 cc. Voluntary 
hyperventilation and exercise hyperpnea increased 
dead space equally (50-100 cc.). Increase in tidal 
volume decreased the dead space/tidal volume 
fraction. 2) Gas diffusion between terminal bron- 
chioles and alveolar spaces. Prolongation of inspira- 
tory time by 1-2 seconds significantly reduced dead 
space volume, and breathholding during inspiration 
(20 sec.) caused reductions of 45-90 cc. 3) Uni- 
formity of gas mixing throughout the lung. When 
uneven gas mixing is present, the usual methods of 
dead space measurement give artificially large 
results; this method shows directly the degree of 
uniformity in mixing. 

Metabolic balances in the cold environment: 
II. Energy exchanges. JoHN A. FRANTz and JAMES 


‘L. A. Roru (introduced by J. W. Heim) Physi- 


ology Branch, Aero Medical Laboratory, Wright 
Field, Dayton, Ohio. Energy exchange data were 
obtained on human subjects residing continuously 
for nine days in the cold environment, —32°C., to 
appraise the role of a USAF emergency ration in a 
survival situation. Fasting in the same environ- 
ment for a period of six days provided control data. 
Clothing assemblies and sleeping bags were ade- 
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quate to maintain normal body temperature and 
comfortable skin temperatures without the ne- 
cessity for fatiguing exercise during fasting or 
subsistence upon the ration. Average daily values 
are expressed in terms of the standard 70 kg. man. 

Progressive limitation of voluntary activity was 

noted in the fasting subjects. The R.Q. approached 
0.72 with continued fasting, especially for activities 
requiring more rapid caloric expenditure. The 
metabolic cost for a standard work load on the 
treadmill was increased during low temperature 
exposure. This was not observed during the ac- 
tivities in which the hobbling effect of the clothing 
did not participate, i.e., lying, sitting and standing 
quietly. Considering ability to perform psycho- 
motor tasks, gross work capacity, and maintenance 
of body comfort in the fasting and non-fasting 
subjects, food appears to be of secondary im- 
portance to the adequacy of clothing and sleeping 
bag for survival in low ambient temperatures. 

Correlation between signs of toxicity and 
cholinesterase level of brain and blood during 
recovery from di-isopropyl fluorophosphate (DFP) 
poisoning. A. M. FreepMan, (by invitation) and 
H. E. Himwicu. Army Chemical Center, Medical 
Division, Edgewood, Maryland. Male rats were 
injected “with Di-Isopropyl Fluorophosphate 
(DFP) (2.0 mg./kgm. subcutaneously) and sacri- 
ficed at intervals varying from one hour to 14 days, 
at which time the rats were asymptomatic. Prior 
to sacrifice, signs of toxicity were carefully noted, 
then brain, plasma, and:erythrocyte cholinesterase 
activity was determined. Plasma cholinesterase 
rapidly returns to normal in a few days. Erythro- 
cyte cholinesterase remains at zero for about 48 
hours and then rapidly regenerates. Brain cholin- 
esterase increases more than three-fold in the first 
24 hours and thereafter the rate of regeneration 
decreases. The clinical signs of DFP toxicity 
diminish as the brain cholinesterase rises. The 
level of brain cholinesterase corresponding to the 
various degrees of severity of clinical signs in this 
recovery period is in general similar to that which 
which has recently been demonstrated for the acute 
phase. 

These data suggest again that the severity of the 
signs are related to the brain cholinesterase 
activity. The correlation between cholinesterase 
level of brain and blood that has been demonstrated 
immediately after DFP injection is not found here. 
Further, an explanation is afforded to the findings 
of Harvey et al. that although there is a correlation 
in the human between red blood cell cholinesterase 
and symptoms immediately following DFP in- 
jection, when the drug is withdrawn symptoms 
disappear while the RBC cholinesterase remains 
low. This phenomenon appears to be due to the 
very rapid rate of regeneration of brain cholin- 
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€sterase as compared to RBC cholinesterase in the 
first day or two after the injection. 





The effect of size, sex and pregnancy on the pale 
lethality of di-isopropyl fluorophosphate (DFP), Bnet 
A. M. FREEDMAN, (by invitation) and H. E, Mfact 


Himwicu, Army Chemical Center, Medical Divi- § A 


sion, Edgewood, Maryland. Previous work has gant 
revealed that newborn rats are much more sensitive por 
to a dose of 2.0 mg./kgm. of Di-Isopropyl Fluoro- §Ro! 


phosphate (DFP) subcutaneously than adult rats fers 

















of both sexes weighing between 100-200 gm. In the Mister 
course of experiments, it was observed that preg- §Car 
nant females were also particularly susceptible to §phy 
the toxic effects of DFP. In order to study the im- Mand 
portance of size and sex in the sensitivity of the jjeoor 
pregnant female, the following preliminary mor- flatic 
talities were found in various groups of rats: mov 
acce 
Rats No. Died | % Died ane 
| acti’ 
Males (100-200 gm.)................. 20 6 30 inte 
Females (100-200 gm.)............... | 20 3 15 spir 
Males (250-400 gm.)..................] 20 13 65 alle 
Females (250-400 gm.)............... | 10 6 60 ‘ 
Pregnant females (200-400 gm.)..... 18 17 04 tion 
coor 
Thus, there is no significant statistical differ- este! 
ence between normal males and females of the men 
same weight. However, there is a significant dif- #™°v 
ference in the susceptibility between light and #Pugn 
heavy rats and between the latter and pregnant #M0v' 
females of similar weight. The mechanism of this #Atro 
variation in susceptibility is being investigated. and 
Conduction of painful impulses from the ex- #Prea' 
tremities via the sympathetic nervous system. paral 
L. W. Freeman, H. B. SHumMackeEr, JR. (by invi- i. 
u 


tation), E. E. Wayson (by invitation) and N. M. 
Srauu (by invitation). The Department of Surgery, 
Yale University School of Medicine, New Haven, 
Connecticut. Sympathetic denervation of the ex- 
tremities often provides relief of pain in patients 
suffering from various vascular disorders and 
regularly in patients with major causalgia. When 
pain associated with ischemia is thus relieved in 
limbs, the circulation of which is improved by the 
procedure, one can explain the relief by section of 
efferent sympathetic fibers. When pain is relieved 
in such cases without improvement in circulation 
and in cases of causalgia, it is difficult to under- 
stand the mechanism on any basis other than inter- 
ruption of afferent pain fibers. 

Studies on dogs utilizing various responses as 
evidence of pain suggest that there are multiple 
pathways by which painful impulses arising in the 


unct 















lower extremities may reach consciousness. Section holin 
of the spinal cord at sufficiently high levels, an-M A ¢ 
terior and posterior rhizotomy of sufficient extent,@jm a 

YERS 


and complete bilateral sympathectomy appear to 
eliminate responses to acute vascular injuries. 
Utilizing the local vasoconstrictor response tomy 
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acute chemical injury of the femoral vein as an 
index of pain, experiments would indicate that 
afferent pain fibers are present in the sympathetic 
nerves, interruption of which serves as a satis- 
factory explanation for relief of pain. 

A comparative study of the effects of several 
anticholinesterases on central nervous integra- 
tion. JEANE SisKeEL Frey (by invitation) and 
Ropert GESELL. Physiology Laboratory, Uni- 
versity of Michigan, Ann Arbor. All anticholine- 
isterases studied produced coordinated hyperpnea. 
Carbon dioxide was most dependable, next DFP, 
physostigmine, X-substance (courtesy Col. Wood), 
and prostigmine. Larger injections produced un- 
coordinated hyperpneic activity with total venti- 
lation diminished rather than increased. Torsal 
movements wer> greatly diminished while facial 
accessory respiratory contractions were simul- 
aneously augmented. Whereas diminished torsal 
activity suggests lack of respiratory stimulation, 
intensified facial activity suggests powerful re- 
spiratory stimulation. It is consequently concluded 
all experiments gave evidence for central potentia- 
tion of nervous activity. Atropin given during the 
coordinated hyperpnea produced by anticholin- 
esterase poisoning reduced all respiratory move- 
ments. In the more severe poisoning where torsal 
novemer ts were diminished and facial movements 
augmented atropin simultaneously restored torsal: 
novements and diminished facial movements. 
Atropin simultaneously augmented inspiratory 
ynd reduced expiratory components of  torsal 
breathing. Anticholinesterases produced com- 
parable differential effects on respiratory com- 
ponents. B 

Our results suggest that the principle of bi-polar 
unction of neurons combined with reciprocal 
nhibitory interlocking of half-centers offers recon- 
ilation of confusing differences of opinion on the 
heory of central humoral integration. In accord- 
nee with this working hypothesis four strategical 
egions are exposed to differential anticholine- 
terase activity—the excitatory and inhibitory 
poles, respectively, of antagonistic neurons. 
oordinated hypercapnic hyperpnea could accord- 
ngly be attributed to symmetrical effects of in- 
teased physiological anticholiarsterase activity. 
he uncoordinated hyperpnea produced by foreign 
nticholinesterases could similarly be assigned toa 
lifferentially increased anticholinesterase activity 
t the four cardinal regions of reciprocally coupled 
eurons. Imbalance of potentiation is regarded as 
n essential factor in the interpretation of anti- 
holinesterase activity. 

A comparison of the renal clearances of allan- 

n and inulin in man. M. FrrepMan and S. O. 
YERS (by invitation). The Harold Brunn Insti- 

¢ for Cardiovascular Research, Mt. Zion Hospi- 
nl, San Francisco. A preliminary study (Proc. 
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Soc. Exp. Biol. and Med., to be published) indi- 
cated that when six human subjects were given 
allantoin by mouth, the latter’s renal clearance was 
123 ce. per minute. This suggested that the clear- 
ance of allantoin might be equivalent to-that of 
inulin and as such, a measure also of the rate of 
glomerular filtration. Simultaneous allantoin and 
inulin clearances were performed on five normal 
males. Allantoin was administered by mouth and 
inulin by continuous intravenous infusion. The 
average allantoin clearance of these five subjects 
was 114 ce. per minute (Range : 96 to 123 cc.). The 
average inulin clearance was 108 cc. per minute 
(Range : 98 to 118 ec.). The allantoin clearance/inu- 
lin clearance ratio was 1.05 (Range: 0.98 to 1.17). 
In view of these results, it would appear that the 
renal clearance of allantoin may be used as a meas- 
ure of the rate of glomerular filtration in man. 

Treatment of non-specific ulcerative colitis 
for one year with intestinal extracts. M. H. F. 
FriepMaNn, B. F. Haske. (by invitation), and 
J. M. Waupron (by invitation). Department of 
Physiology, Jefferson Medical College, and Depart- 
ment of Surgery, Jefferson Hospital, Philadelphia. 
Previously (Federation Proceedings, 6, 107, 1947) 
we reported that oral administration of extracts of 
hog’s small intestine mucosa appeared to exert a 
beneficial effect in patients with non-specific 
ulcerative colitis. Treatment was based on the 
hypothesis that the disease resulted from a de- 
ficiency of an intrinsic protective factor normally 
present in the intestinal mucosa. Of 52 patients 
now under treatment 23 have been followed for a 
period of over one year. Only 2 of these 23 patients 
have failed to respond favorably to intestinal 
extracts. Improvement, commencing in 3. to 5 
weeks, consisted of reduction in frequency of 
bowel movements, increase in stool consistency and 
disappearance of gross blood and mucus. Sigmoido- 
scopic evidence of mucosal healing was present 
usually after symptomatic improvement was noted. 
The lower rectal mucosa usually was last to heal. 
In cases with extensive involvement of the coln 
of long standing mucosal healing and symptomatic 
improvement were noted but radiologic examina- 
tion did not show reversal of fibrotic changes in the 
colon structure. Withdrawal of intestinal extracts 
or substitution of a placebo were followed by re- 
lapse with remission occurring on resumption of 
treatment with intestinal extracts. 

Isolation of the substance in the intestinal ex- 
tract which is responsible for the beneficial effects 
in ulcerative colitis is greatly hindered by lack of 
an assay procedure using animals with similar 
lesions of the colon induced experimentally. 

Preparation and assay of secretin. M. H. F. 
FrrepMaNn, and J. E. Tuomas. Department of 
Physiology, Jefferson Medical College, Phila- 
delphia. In the method to be described, separation 
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of secretin from inert substances is achieved early 
in the fractionation procedures. Neither vacuum 
distillation nor adjustment of pH to maximum 
solubility or precipitation points is involved. 
Reproducible results by different workers in two 
separate laboratories have been obtained. The 
secretin prepared by ihis method is early freed 
from contamination by vasodepressor substances, 
pyrogens, cholecystokinen, enterocrinin, and pan- 
creozymin. Preparations with a potency of 64 to 
160 Agren cat units (16 cat units equals 1 dog 
threshold or 1 clinical unit) per milligram, assayed 
against a standard reference secretin by a pro- 
cedure to be described, has been given intra- 
venously to over 150 human subjects without any 
demonstrable reactions and has been found to be 
non-antigenic in both animals and man. 

Renal function related to increased intra- 
abdominal pressure in anesthetized and unanes- 
thetized dogs. Davin M. Frencu, Pepro A. 
Motano and Water M. Booker (introduced by 
A. B. Luekhardt). Dept. of Pharmacology, Howard 
University School of Medicine, Washington, D. C. 
We have reported circulatory and respiratory 
effects brought about by acutely increasing the 
intra-abdominal pressure in anesthetized dogs, and 
effects on the urinary output and the non-protein 
nitrogen of the blood in chronic animals (unanes- 
thetized) whose intra-abdominal pressure was in- 
creased gradually from week to week. No clearance 
studies were mentioned in these reports. In view of 
the marked increase in venous pressure in the abdo- 
men and below in acute experiments and the 
evidence of kidney involvement in the chronic 
experiments (decreased urinary output, albumi- 
nuria, passive congestion demonstrated at ne- 
cropsy), it was thought worthwhile to attempt to 
correlate the clearance efficiency of the kidney 
with various levels of intra-abdomina! pressure, 
both in acute anesthetized (pentothal) and chronic 
unanesthetized animals. After urine and blood 
samples were collected, the latter from the femoral 
vein, 10 mgm. of creatinine was injected every 15 
minutes in some instances, or every 10 minutes in 
others. Blood and urine samples were drawn at the 
same intervals. After a control period the intra- 
abdominal pressure was increased to 10, 20, 30, 40, 
and 50 mm. of mercury for half hour periods. We 
have observed that at low intra-abdominal pressure 
(10 mm. or !ess) there is no effect on the clearance 
of creatinine. At moderate intra-abdominal pres- 
sures (20 to 30 mm.), there is a gradual reduction ‘n 
the clearance of creatinine and at higher levels, tne 
clearance falls off to very low levels. In the chronic 
experiments the clearance of phenol-sulphonptha- 
lein and of creatinine is dependent to some degree 
upon the speed with which the intra-abdominal 
pressure is raised from week to week. Evidence of 
adjustment to given pressures can be seen, pro- 
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vided increases in intra-abdominal pressure are nof 
too rapid. At high intra-abdominal pressures (4 
to 50 mm.), however, phenolsulphonpthalein anj 
creatinine are significantly reduced in clearang 
rate. 

The effect of rutin in experimental frostbite, 
FrepeRIcK A. FuHRMAN. Department of Physi- 
ology, Stanford University School of Medicin, 
Stanford, California. The extent of tissue loss and 
course of injury following freezing were studied 
in the feet of rabbits given the flavonol glycoside 
rutin, and the results were compared with thos 
obtained on control animals (J. Clin. Invest. 26; 
229). Closely clipped hind feet of anesthetize 
rabbits were frozen for 3 minutes at —55°C. This 
severity of injury in 15 control animals invariabl 
resulted in gangrene of the entire injured region; 
1l.animals subsequently lost all the frozen part 
while 4 retained a narrow tongue of tissue on th 
plantar surface. Rutin was administered to lf) 
rabbits by stomach tube in doses of 50 or 10 
mgm./kgm. daily. Six animals were pretreated 
with rutin for 1 to 10 days before frostbite, while 4 
received rutin immediately following injury. The 
time required for development of wet gangrene wa 
significantly longer in the rutin-treated anima 
than in the controls. In none of the rutin-treated 
animals was the extent of tissue loss as great as i 
control] animals, and in most cases it was confined 
to the toes. Rutin delayed the loss of intravenousl 
administered trypan blue into frostbitten ares 
of abdominal skin of rats. Recent results indica’ 
that rutin in propylene glycol (50 mgm./kgm. i.v. 
lowers the threshold concentration of epinephrin 
necessary to produce closure of capillaries’in th 
rat mesoappendix. It seems probable that th 
effect of rutin in frostbite may be the result of a 
alteration in the pattern of local blood flow. 

Effect of anoxia on contractility and metabolis 
of intestinal smooth muscle. R. F. Furcucorrt (b 
invitation) and EpHraim SuHorr. Dept.of Medici 
Cornell University Medical College and The N 
York Hospital, New York City. Contractions 
segments of rabbit duodenum and jejunum we 
recorded with anisotonic lever. The medium 4 
37.5° was Krebs-bicarbonate 200 mg.% glucos¢ 
With 95% O2-5% CO2 bubbling through the m 
dium, the tone, amplitude and frequeney remaine 
relatively constant for as long as 5 hours. On sub 
stituting 95% N2-5%CO. after a control aerobi 
period, tone decreased markedly and contractiom™ 
became sporadic and of irregular frequency al 
amplitude. On restoration of aerobic condition 
recovery was manifested by return of tone to 
above that of the control period, and restoration‘ 
frequency and amplitude. Failure of recovery w 
indicated by absence of increase in tone above tl 
anaerobic level, and failure tc resume the aerobi 
contraction pattern. On the basis of these criteri 
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intestinal segments exhibited good recovery after 
anaerobiosis lasting up to 120 minutes. Data will be 
presented indicating that glycolysis provides 
energy for the sporadic contractions and mainte- 
nance of viability during anaerobiosis. When in- 
ostbite, testinal segments were suspended in glucose-free 
Physi. medium and first allowed to deplete their substrate 
dicing Sores (Furchgott and Shorr, Proc. Soc. Exp. Med. 
nee alll Biol., 61: 280 (1946)), they gave no contractions 
studied during a subsequent 60 minute anaerobic period, 
and usually failed to recover on the reintroduction 
of oxygen and glucose. The contractility studies 
with rabbit intestine agree well with metabolic 
experiments with strips of smooth muscle from dog 
small intestine. After 60-120 minutes of anoxia, 
dog smooth muscle showed good recovery of Qo: 
and high-energy phosphate stores on being returned 
toaerobic conditions. 

Determination of the etiology of pathological 
effects of explosive decompression on the lungs 
of rats. MADELINE Fusco, (by invitation), HENRY 
MELLETTE, (by invitation) and Frep A. Hircu- 
cock. The Laboratory of Aviation Physiology, The 
Ohio State University, Columbus. In order to de- 
termine the etiology of the pathological effects of 
explosive decompression on lungs of rats, rats were : 
Group A—Explosively decompressed to 30 mm. Hg 
under an experimental schedule allowing 80% 
survival; Group B—Exposed to 97% nitrogen at 
ground level of such duration to allow 80% sur- 
vival; Group C—Sacrificed without experimental 
procedure. The lung volumes of these rats were 
determined as described in previous publications. 
Grossly, the anoxia alone produced some edema aad 
hemorrhage of the lung but this effect was much 
greater in rats explosively decompressed. Measure- 
ments of lung volume, lung weight, and lung air 
indicate that only part of the effects of explosive 
decompression on the lungs are due to anoxia. 
Studies are in progress to determine the actual 
degree of edema present and the composition of the 
edema fluid. 

Peripheral vasodilator effect of a substance 
present in normal human urine. Cuirrorp G. 
Gappy (by invitation), Harotp D. Green and 
. MAxwELL Litre. Department of Physiology and 
Pharmacology, Bowman Gray School of Medicine 
of Wake Forest College, Winston-Salem, North 
Carolina. The intravenous injection of urine into 
dogs causes an increase in cardiac output, a de- 
crease in peripheral resistance and a decline in 
mean arterial pressure. (Green, Little and Hester, 
Fed. Proc. 6: 114, 1947). In the present study in- 
jections of urine were made into the femoral artery 
heparinized dogs anesthetized with sodium 
pentobarbital. Venous outflow was recorded by a 
modified Gaddum technique (J. Physiol. LXVII. 
Proc. Physiol. XVI). Collateral venous return was 
prevented by a tourniquet. A constant mean ar- 
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terial pressure was maintained with a ‘‘Lampson”’ 
pressure regulating bottle. Urine, collected and 
handled sterilely, was dialyzed in ‘‘Viskos”’ bags at 
9.0°C.and storedat —20°C. Representative samples 
of urine were found pyrogen-free using the rabbit 
as test animal. All injections were 0.2 ce. of the 
urine preparation or dialyzed saline in 1.0 cc. of 
blood given in 20 sevonds. The response was always 
noted with 20 seconds after injection started and 
lasted 60-100 seconds. Effects are expressed as per 
cent changes in total flow. Results: Plain unaltered 
urine: +41.5 to +131.6 (mean +62.7%); Seitz 
‘iltered urine: —24.1 to +132.8 (mean + 58.3%); 
urine dialyzed 24 hours in tap water and 24 hours in 
distilled water: +3.5 to +100.4 (mean +56.0%) ; 
urine, dialyzed after Seitz filtration: +30.7 to 
+104.5 (mean 64.4%); dialyzed saline: +10.6 to 
+34.8 (mean +32.6%). The peripherally acting 
vasodilator substance found in normal human 
urine is partly removed from urine by Seitz filtra- 
tion, is not dialyzable and is not the result of 
bacterial contamination. 

Exchange of carbon dioxide and oxygen in the 
nasopharyngeal part of the respiratory dead space. 
Morton Gaupston and Seymour A. Horwitz 


(introduced by J. Murray Steele). Department of. 


Medicine, New York University College of Medicine 


, and Research Service, Third (New York Uni- 


versity) Medical Division, Goldwater Memorial 
Hospital, New York 17, N. Y. The exchange of 
carbon dioxide and oxygen in the nasopharynx was 
studied in two healthy adults at rest in a re- 
cumbent posture. Air samples were drawn at the 
end of inspiration through a small rubber catheter 
into an evacuated mercury gas sample tube. Pre- 
cautions were taken to prevent contamination of 
the samples with room air and previously expired 
air. In 19 samples of pharyngeal air collected within 
2 seconds after the end of inspiration there was an 
average rise of 2.8 mm. Hg CO: and fall of 2.6 mm. 
Hg O: as compared with inspired room air which 
contained 20.93 volumes per cent oxygen and 0.03 
volumes per cent carbon dioxide. These values 
correspond to apprcximately 7 per cent of the 
carbon dioxide and 5 per cent of the oxygen tension 
change commonly believed to occur only in the 
alveoli. During breath-holding there was a pro- 
gressive increase in pCO: and a generally slower 
decrease in pO». A prompt fall in the rate of 
gaseous exchange occurred after voluntary hyper- 
ventilation. There is reason to believe that the gas 
exchange occurs across the mixed glandular secre- 
tions which bathe the pharynx. 

The results of these studies have a direct bearing 
upon such related physiological problems as the 
size of the pulmonary dead space based on carbon 
dioxide as compared with oxygen exchange, ratio of 
carbon dioxide production to oxygen consumption 
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(RQ) based on analyses of expired air and alveolar 
air, and the indirect method of calculating the 
level of mean effective alveolar air pO,. 

Studies of the pathological physiology of nega- 
tive ‘‘G’’ in animals and man. J. L. GAMBLE (by 
invitation), R.S. SHaw (by invitation), O. GavER 
(by invitation) and J. P. Henry. Aero Medical 
Laby., Air Materiel Command, Wright Field, 
Dayton, Ohio. Increased pressure in the veins of 
the head from negative acceleration causes con- 
gestion and eventually petechial hemorrhages in 
the conjunctivae and in the mucous membranes of 
the accessory sinuses and middle ear. The vessels of 
the brain, surrounded by incompressible media in 
the ‘‘closed box’’ of the skull, do not rupture from 
short exposures. However, two subdural hema- 
tomas were observed in ten animals given four two- 
minute exposures to accelerations of negative 7 g 
repeated at short intervals. The increased venous 
pressure also causes edema in the cephalad portions 
of the body with a retrobulbar edema which may 
cause diplopia in humans. If the exposure is pro- 
longed for more than five seconds, evidences of 
heart and central nervous system disturbance are 
seen. Electrocardiograms usually show bradycardia 
in both animals and humans. All degrees of heart 
block and various types of ectopic rhythms oc- 
curred in the dogs and interstitial myocardial 
hemorrhages were occasionally demonstrated. 
Blood pressure recordings from animals and hu- 
mans manifesting these ‘‘vagal effects’’ show a fall 
in arterial and a rise in venous pressure causing a 
reduction in the arterio-venous differential pres- 
sure. Rabbit electro-encephalograms following 
exposures to negative g showed large slow waves 
and a depression of the normal activity. Four dogs 
died with respiratory failure out of the ten given 
four two-minute exposures to negative 7 g. 

Effect of satiation on the intensity of the con- 
ditional and unconditional salivary secretion. 
W. Horstey Gantr. Pavlovian Laboratory f the 
Phipps Psychiatric Clinic, Johns Hopkins Hos- 
pital. The salivary conditional reflex (cr) depends 
upon many factors—kind of food, nature and in- 
tensity of conditional stimulus (cs) (Pavlov) and 
exponentially upon the amount of food—uncondi- 
tional stimulus (Gantt). These definite relation- 
ships have been obtained under strictly controlled 
conditions—in a hungry animal. The following 
experiments were designed to show the effect of 
the state of hunger on the ers. 

Dogs having stable secretory crs measured 
through a parotid fistula were used. After a daily 
series of readings of the salivary cr the dog was fed 
to satiation of food to which he was conditioned— 
500 to 2000 gms. After satiation the animal was 
negativistic toward food, and the cr fell imme- 
diately to zero. After some minutes it would eat a 
little food but the cr remained nearly zero. The 
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UR showed no constant deviation. In four dogs 
(Kompa, Billy, Pat, Sechs) the er before satiation 
averaged 0.666 cc.; after satiation 0.09 ce. (30 
second readings) ; the UR 0.80 and 0.71 cc. respee- 
tively. The laws for cr intensity are seen only under 
rigidly controlled conditions; the most powerful 
factor is not intensity and kind of stimulus (es or 
US), but the underlying emotional state of the 
animal—as the emotional tension decreases so does 
the conditional response, which may change within 
a few minutes from maximum to zero. The UR, 
however, maintains its level in spite of the chang- 
ing emotional state. There is thus a sharp cleavage 
between cr and its corresponding UR. 

Comparison of the effect of some steroids on the 
hearts of rats with choline deficiency. JoserH H. 
Gast and Haroitp L. Dosson (introduced by 
Allen D. Keller). Dept. of Biochemistry, Baylor 
Univ. College of Medicine, Houston, Texas. Rat 
hearts were studied before and after 28 days ad- 
ministration of five representative steroids by 
planimeter measurements of the frontal cardiac 
area (FCA) from duplicate roentgenograms, leads 
II and III of the electrocardiogram and measure- 
ments of the blood pressure in the tail. Terminally 
the actual heart weight was compared to that cal- 
culated from final body weight by the equation of 
Rytand as used in previous studies (Fed. Proc. 4; 
22, 1945). All animals with normal FCA initially 
showed no changes, a few with larger initial FCA 
showed decreases after injection of female sex 
hormones. Electrocardiographic studies showed 
heart rates to vary widely, but there was no axis 
deviation, and no change in PR interval, QRS, or in 
T waves, though P waves were found to ‘be ex- 
tremely labile. Contrary to some investigators no 
elevation in blood pressure was observed, however, 
any neurogenic effect may have been abolished by 
the pentobarbital used in all manipulations. Heart 
weights were uniformly low in all series. Micro- 
scopic examination of sections of adrenals, gonads 
aorta, kidney, liver and hearts demonstrated only 
the expected changes in the liver and gonads, 
except for non-specific fatty infiltration in the 
adrenal medulla of 7 of the animals. 

Explosive decompression of monkeys at ex- 
treme altitudes. SamueL GeLFaN and GrorcE D. 
Davis (by invitation). Laby. of Physiology, Yale 
Univ. School of Medicine, New Haven, Conn. The 
wor! on explosive decompression of rats as re 
ported at the last meeting has been extended to 
monkeys. In addition to EKG and respiration, con- 
tinuous recording was also maintained of blood 
pressure and EEG. The systolic and diastolic blood 
pressures were registered through an indwelling 
arterial needle connected with a Statham strain 
gauge pressure transmitter and recorded simul: 
taneously with the other variables on a Gras 
electroencephalograph. As in the case of rats, 
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explosive decompression per se even up to 75,000 
feet altitude does not kill the monkeys. When re- 
compressed at free fall rate, the animals have sur- 
vived explosive decompression to such altitudes in 
oxygen and at least 60,000 feet in air. 

Studies of arterial oxygen saturation in patients 
with suspected arterial hypoxemia, with use of a 
modified oximeter. J. E. Geraci (by invitation), 
GrEorRGE E. MontcomMeEry, JR. (by invitation) and 
Eart H. Woon. Section on Physiology of the Mayo 
Clinic and Foundation, Rochester, Minnesota. 
Resting arterial oxygen saturation in 27 patients 
with suspected arterial hypoxemia has been meas- 
ured by Van Slyke analysis of samples of arterial 
blood and by photo-electric measurements (see 
abstract, Wood and Geraci) made on the ear of the 
patient at the time of withdrawal of the sample. 
The average resting arterial oxygen saturation as 
determined by Van Slyke analysis was 79.1 (13.4 
to 98.2) per cent. The average difference between 
the photo-electrically determined arterial oxygen 
saturation and the results of Van Slyke analysis 
was 0.9 (—5.2 to 5.5) percentage points. Ninety- 
three per cent of the differences were within +5 
percentage saturation points. Multiple blood sam- 
ples were obtained (see abstract, Wood, Mont- 
gomery, Geraci) from ten patients with cyanotic 
congenital heart disease. The average changes in 
arterial saturation in percentage points as measured 
photoelectrically and by Van Slyke analysis were: 
—4.0 and —3.3 after five minutes in the erect 
posture; —19.2 and —18.4 after walking two to 
five minutes at 1.7 miles per hour; and +9.2 and 
+9.5, respectively, after breathing 100 per cent 
oxygen for ten minutes. In a comparable series of 
eight patients, with the use of the Millikan CMR 
model 13 compensated circuit oximeter, the aver- 
age decrease in saturation with exercise was 13.4 
percentage points, as compared to the average 
decrease of 19.6 percentage points determined by 
Van Slyke analyses. Decreases in arterial satura- 
tion measured by the Millikan oximeter averaged 
6.2 (+2: to —21) percentage points less than the 
results of Van Slyke analyses. In the modified 
oximeter group, this average difference was 1.4 
(—2.9 to 4.9) percentage points. Figures in paren- 
theses are extreme values. 

Staphylocoagulase and staphylokinase. E. B. 
GeRHEIM (by invitation), J. H. Ferauson, and 
B. L. Travis (by invitation). Dept. of Physiology, 
Univ of North Carolina, Chapel Hill. It has long 
been known that Staphylococci, particularly patho- 
genic strains, can coagulate oxalated or citrated 
plasmas and certain fibrinogen preparations. Smith 
and Hale (1944) showed the necessity for a cofactor 
in the coagulase reaction. The present study con- 
firms the need for such cofactor and identifies it in 
@ number of materials, especially the albumin 
fraction of plasma or serum. The staphylococcal 


agent, which we propose to call prostaphylocoagu- 
lase, is precipitated by established methods from 
chilled broth culture Staph. aureus filtrate, or 
centrifugate, by 3 vols. of cold 95 per cent alcohol. 
Its precursor nature is shown by failure’ to cause 
coagulation when added to bovine Plasma Fraction 
I (Armour’s), whereas the fibrinogen is clotted to 
typical fibrin (dark-field microscopy) when co- 
factor is also supplied in the form of human serum 
albumin. In this system, lacking the precursor of 
the fibrinolytic protease (tryptase of plasmin), 
there is no clot lysis in 10 days at 37°C. However, 
human Plasma Fraction I (Harvard), previously 
shown to contain tryptogen (protease precursor), 
and currently found to have the coagulase-cofactor 
as well, is first clotted with prostaphylocoagulase 
and subsequently shows fibrinolysis. Thus, the 
staphylococcal product acts in a similar manner 
to streptokinase, in the lysis phenomenon only, 
although typically weaker. The term staphyloki- 
nase is appropriate for the factor responsible for 
this action. 

The immediate pressor effect of desoxycortico- 
sterone acetate in hypertensiye and normotensive 
subjects. Me.vin L. GoLtpMAN (by invitation) and 
Henry A. ScHroepER. Department of Internal 
Medicine and the Oscar Johnson Institute, Washing- 
ton University School of Medicine, and Barnes 
Hospital, St. Louis, Missouri. Attempts were made 
to investigate the immediate effects in man or the 
intravenous injection of certain steroid compounds 
on the arterial pressure. Blood pressure was meas- 
ured by a Hamilton optical manometer ; blood con- 
tent of the ear was estimated by a photoelectric 
plethysmograph; and cardiac output by the 
ballistocardiogram. The intravenous injection of 
5 mg. of desoxycorticosterene acetate (dissolved in 
2.5 ec. of propylene glycol) was followed by sig- 
nificant elevations of the blood pressure in hyper- 
tensive individuals. The responses observed lasted 
up to thirty minutes after injection. Similar effects 
did not occur in most normal individuals. Cardiac 
output, venous pressure, blood content of the tar, 
or electrocardiograms were not altered. The effects 
of other steroid compounds are being studied; 
among them progesterone was found to have a 
similar, although less powerful, action. From these 
results it would appear that desoxycorticosterone 
acetate can act as a pressor substance in some 
hypertensive individuals. 

Calculation of effective afferent and efferent 
renai resistance. Dominco M. Gomez (introduced 
by H. W. Smith). New York University College of 
Medicine. Differential equations nave been pre- 
sented (La Revue Scientifique, No. 3272, May 1, 
1947) defining hydrostatic pressure, blood flow and 
oncotic pressure in the kidney. The application of 
these equations to renal data involves knowledge 
of the locus at which filtration equilibrium is 
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librium is reached in the glomeruli; when it is small 
equilibrium may not be reached until the peri- 
tubular capillaries. The actual locus of equilibrium 
is unknown. Assuming that filtration equilibrium 
is reached in the efferent arteriole the following 
approximate relations may be drawn: 
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where R® is the total resistance between the aorta 
and the locus of filtration equilibrium, and R® 
the resistance beyond this locus; Pm , mean arterial 
pressure ; H, , capsular pressure; Q, , whole blood 
flow; h’,, oncotic pressure at equilibrium; C, , 
hematocrit; R, , Rg and R, the resistances of the 
afferent arteriole, efferent arteriole and collecting 
venule, respectively; Eg and Ex, , permeability 
coefficients in the glomeruli and in the peritubular 
capillaries P, , veinous pressure; b, locus of equilib- 
rium relative to the efferent arteriolar resistance ; 
q’., filtration rate; q. afferent plasma flow; F; , 
filtration fraction. Since R® and R®) are series- 
parallel resistances proximal or distal, respectively, 
to the point of equilibrium, we designate them as 
effective afferent and efferent resistance. 

The in vitro metabolism of testosterone to 
A‘-androstenedione-3,17 and cis-testosterone by 
rabbit liver homogenate. Jose Goncora (by invi- 
tation) and CuHar.es D. Kocnakian. Department 
of Physiology and Vital Economics, University of 
Rochester, Rochester, New York. In previous 
reports from this laboratory it has been demon- 
strated that testosterone is converted by rabbit 
liver slices to A‘-androstenedione-3,17 and cis- 
testosterone. It has been demonstrated now in 
three separate experiments that these changes also 
oecur when the testosterone is incubated with a 
homogenate of rabbit liver prepared in a Waring 
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reached. When capillary resistance is great, equi- 











































blender. The products isolated accounted for 92 § | 
per cent of the original testosterone. The re- ( 
covered material consisted of 87 per cent testoster- t 
one, 11 per cent A‘-androstenedione-3,17 and 2 t 
per cent cis-testosterone. I 
The relation of the endocrine gland system to , 
macrophagic activity. ALBERT S. Gorrun and 
Grace F. Katsu (by invitation). Department of “ 
Biology, Washington Square College of Arts and ‘ 
Sciences, New York University. In a previous com- 
munication, one of us (A. 8. G., Fed. Proc. 5: 1946) : 
reported a diminution in phagocytic activity of - 
splenic macrophagic tissue following adrenalec- 35 
tomy in rats. In addition, administration of adrenal a 
cortical extract, but not DCA, resulted in greater to 
uptake of the colloidal agent (thorotrast). In the i. 
present work, 19 normal, 37 hypophysectomized T 
and 7 starved rats were injected intravenously iis 
with 0.3 cc. thorotrast and killed 20 hours later. ae 
The spleens were then analyzed for thorium up- 
take. Seven of the hypophysectomized rats re- ” 
ceived 7 cc. of an adrenal cortical concentrate over pet 
a 2 day period prior to thorotrast administration; let 
one cc. of cortical extract was given 9 hours after tril 
the injection of thorotrast. Six of the hypophy- hy] 
sectomized rats received similar quantities of 1% dat 
saline solution. The remaining 24 hypophysecto- ofte 
mized rats were untreated. The 7 started rats were 0 
restricted to a 5 grams of normal laboratory ra-@ poy, 
tion/day over a 32 day period which resulted in aff 4,,, 
30% body weight loss. The mean values + standard ogy 
errors for thorium uptake/gm. dried spleen were (,,, 
the following: 1) normal untreated—43.3 + 3.7 mg. @ gory 
2) hypophysectomized untreated—51.2 + 6.4 mg. 14, 
3) hypophysectomized + saline—38.1 + 9.3 mg.@ opy+ 
4) hypophysectomized + cortical extract—146.2 pref 
+ 14.9 mg. 5) normal starved—107.9 + 12.7 mg. dogs 
The thorium was observed to be localized largely peat 
in the macrophagic tissue. proc 
Thus although hypophysectomy does not sig: (Oo 
nificantly affect phagocytosis by splenic macro-§ to ¢¥ 
phagic tissue, administration of cortical extracti q... 
will greatly augment this activity. The question 389% arto, 
to whether starvation, in increasing phagocytosis, inod 
acts through the adrenal cortex is being studied. tion, 
Acute hypothermia in guinea pigs. R. E@t, bh 
GossELIN (introduced by E. F. Adolph). Dept. 41% week 
Physiology, The University of Rochester, Rochester, hemo; 
N.Y. Severe reductions of body temperature wert dogip, 
produced in 30 unanesthetized mature guinea pigs gm. E 
by partial immersion in ice water. Measurements despit 






included colonic temperature, electrocardiograms, 
ventilation rate (minute respiratory volume), 
oxygen consumption, and CO, production. Regar¢- 
less of the rate of cooling or rewarming, heat 
rates varied linearly with colonic temperat 
between 23° and 35°C., falling 18 beats per minut 
for each decrement of one Centigrade degret 
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Beiow 23°C. the drop was erratic and often pre- 
cipitous. Premature beats of auricular and ven- 
tricular origins, auriculo-ventricular and intraven- 
tricular blocks, and reversible ventricular fibril- 
lation were all noted. 

The early phases of cooling were characterized 
by increased struggling, hyperpnea, enhanced 
metabolism and cardiac slowing. When cooling at 
0.2 to 0.3 degree per minute, maximal ventilation 
occurred ar 35°C. (33 to 37°) and averaged 180% of 
pre-immersiun values. Maximal rates of oxygen 
consumption then averaged 170% of pre-immersion 
rates, or 250% of estimated basal values. Below 
33°C., ventilation and oxygen consumption di- 
minished progressively with temperature. Relative 
to the oxygen uptake, however, the ventilation 
rate remained high to the stage of complete apnea. 
Therefore the progressive fall in oxygen con- 
sumption cannot be ascribed to failure of external 
respiration. 

Some animals recovered after the rectal tempera- 
tures were as low as 18°, others succumbing at tem- 
peratures as high as 22°. This large variation in 
lethal temperature may be due to uneven dis- 
tribution of temperature. The mechanisms of 
hypothermic death remain obscure, but these 
data suggest that severe circulatory inadequacy 
often precedes respiratory failure. 

Oxygen in bone marrow blood during prolonged 
hemorrhagic anemia. Witson C. Grant (intro- 
duced by Walter S. Root). Department of Physiol- 
ogy, College of Physicians and Surgeons, Columbia 
University. The purpose of this study was to ob- 
serve directly the O2 saturation of blood in red bone 
marrow during a period of constant and severe 
erythropoietic stimulation, after all reservoirs of 
preformed erythrocytes had been depleted. Adult 
dogs on stock diet were rendered anemic by re- 
peated small hemorrhages. In 10 to 15 days this 
procedure lowered the Hb to 6 to 8.2 gm. per cent 
(O: capacity) where it was then maintained for 40 
= to 60 days by the removal of blood every 2 to 3 
days. O» saturation measurements were made on 
arterial and jugular venous blood and on marrow 
blood obtained from the humerus. Control observa- 
tions were collected during one to two weeks prior 
to Lleeding. The determinations were resumed at 
weekly intervals 10-15 days after the start of the 
hemorrhages when the Hb level had reached the 
desired value. The dogs producéd from 15 to 30 
gm. Hb per week and remained in good condition 
despite the severe anemia. The reticulocyte per- 
centage was increased while the saturation index 
decreased. Percentage O. saturation of marrow 
blood, although variable, showed no significant 
difference between the control and anemic periods. 
Similar results were obtained with arterial samples 
‘Ewhereas jugular venous blood was less saturated, 
resulting in an increased A-V O, difference. From 


these findings it .ppears that vigorous. erythro- 
poiesis is not necessarily associated with a lowered 
Oz saturation of the blood circulating through 
bone marrow. 

The relation of initial blood pressure to adren- 
alin action. D. M. Green, A. D. Jonnson; A. Losp 
and G. Cusick (introduced. by R. Frederick Bec- 
ker). School of Medicine, University of Washington. . 
Fifty-one patients whose systolic blood pressures 
ranged from 90 to 246 mm. Hg were given a total of 
80 infusions of adrenalin for period of 75 minutes’ 
duration. Adrenalin was administered initially at 
an average rate of 0.2 micrograms per kilogram per 
minute. When the full effect had been obtained the 
rate was increased in steps of 0.2 meg./kg./min. 
until the individual limit of tolerance was reached. 
The infusion was then maintained at this rate until 
the end of the period. Blood pressure and pulse 
rate were measured every 3 to 5 minutes during 
infusion and at increasing intervals for 12 hours 
afterward. Response to adrenalin was calculated in 
terms of net and unit changes in blood pressure, 
pulse rate and systolic-diastolic ratio. Individual 
variation was marked. However, when the patients 
were grouped according to initial pressure, no 
statistically significant mean differences in re- 
sponse were demonstrated. Post-infusion depres- 
sion of blood pressure below the initial level was 
found to correlate more closely with the height of 
the initial pressure than with maximum pressure, 
maximum rise in pressure or maximum dose. 

Vasodilation produced by etamon, priscol, 
body warming and spinal anesthesia in normal 
extremities. Harotp D. Green and Ben C. 
OGLE (by invitation). From the Department of 
Physiology and Pharmacology, Bowman Gray 
School of Medicine of Wake Forest College, Winston- 
Salem, North Carolina. Temperature of the ex- 
posed skin of the toes, feet, shin, knees, thighs, 
fingers, forehead and room temperature were re- 
corded with an 8 point Leeds and Northrup micro- 
max over periods of 2 to 7 hours on patients in a 
constant temperature room (-+1-2°C.) at envirgn- 
mental temperatures of 19-28° (av. 24°C.). Tem- 
peratures usually stabilized in 0.5 to 1.5 hours, at 
which time tetraethyl ammonium chloride (Eta- 
mon), 2 Benzyl 4,5 Imidazoline (Priscol), body 
warming or spinal anesthesia was begun. Body 
warming was by blanket and two 150 watt ‘‘reflec- 
tor spot’’ lamps which strongly warmed the torso, 
but not the portions of the skin in which tempera- 
ture was being measured. The most marked vaso- 
dilation was after spinal anesthesia. Etamon usu- 
ally gave good vasodilation in doses of 500 to 1000 
mg. given I.V. over 20 to 60 minutes. 10 mg. of 
Priscol was relatively ineffective, but 20 to 40 mg. 
often produced striking vasodilation. Body warm- 
ing produced further vasodilation after etamon. 
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Studies of galactose and glucose metabolism. 
LAWRENCE GREENMAN and JoHN C. RaTHBUN 
(introduced by T.S. Danowski). From the Depart- 
ment of Research Medicine, University of Pitts- 
burgh School of Medicine, the Renziehausen Foun- 
dation, and the Children’s Hospital of Pittsburgh. 
Galactose and glucose metabolism has been studied 
in a four month old white male infant with inability 
to handle galactose normally. The patient had 
cataracts, anemia, malnutrition, hepatomegaly, 
and ascites. In each of the studies a 50 per cent 
solution of galactose in water, 1.2 grams per kilo 
body weight, was injected intravenously during a 
3 minute period. 15, 45, and 75 minute samples of 
venous blood were analyzed for galactose aad total 
sugar. Glucose was then calculated from the two 
values. Prior to galactose restriction the 75 minute 
level of galactose in venous blood was found to be 
distinctly elevated (176 and 156 mgm. per cent). 
Glucose alone, insulin alone, and glucvse and in- 
sulin together were then administered before the 
galactose and in each instance increased the rate 
of removal of galactose. The 75 minute levels were 
decreased significantly towards normal, but were 
still definitely above the values observed in con- 
trol subjects. Alcohol did not affect the galactose 
tolerance. Standard glucose tolerance tests were 
unremarkable. However, in the galactose studies 
with insulin and with alcohol described above, 
glucose decreased to hypoglycemic levels. Galac- 
tose restriction over a four month period did not 
alter the galactose tolerance, but the child gained 
in height and weight, the liver decreased in size, 
the anemia and ascites disappeared, and the cata- 
racts regressed markedly. 

Effects of brain anemia on cortical oxygen con- 
sumption in vivo. R. G. GRENELL, P. W. Daviss 
(by invitation),and D. W. Bronx. Johnson Foun- 
dation, University of Pennsylvania. Varying per- 
iods of anemia from fifteen seconds up to relatively 
long intervals, were induced in cats under dial 
anesthesia, by temporary compression of one 
common carotid artery following ligation of the 
second common carotid and both vertebral arteries. 
Readings of the rate of oxygen consumption before 
and after the anemia were made with the oxygen 
electrode which was placed over arterioles on the 
suprasylvian gyrus. Fifteen seconds of anemia in- 
duce no significant change in the oxygen con- 
sumption. Thirty seconds of occlusion result in an 
immediate but reversible depression of the oxygen 
consumption down to a factor of one half. The de- 
pression is followed by a period of steady recovery ; 
both phases extending over a period of approxi- 
mately twenty to twenty-five minutes. An anemia 
of one minute duration is followed not only by a 
much sharper drop in oxygen consumption, but 
also by a recovery period which lasts over a long 
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period of time. More severe anemias produce ir- 
reversible depression. 

Histological evidence has shown that permanent 
damage occurs in the cerebral cortex in as little as 
two minutes of complete anemia. The present 
findings indicate that severe depression of the oxy- 
gen consumption may result from one minute of 
anemia. Thus, in addition to observations of elec. 
trical activity changes and histopathology conse. 
quent to anemia of the brain, direct measurements 
of the oxygen consumption in vivo offer further 
evidence of the marked sensitivity of these cells 
to anoxia or arrest of the circulation. 

Electrical correlates of psychiatric disturb- 
ances. R. G. GRENELL, B. Moore (by invitation), 
H.S. Burr (by invitation), W. Brown (by invita- 
tion) and S. FrrepMAn (by invitation). Divisions 
of Neuroanatomy and Psychiatry, Yale University 
School of Medicine and Fairfield State Hospital, 
Newtown, Conn. In recent years it has been demon- 
strated that many physiological and pathological 
events produce measurable changes in the elec- 
trical properties of the organism. In many such 
instances, particularly in cases of psychiatric aber- 
rations of the central nervous system, AC measur- 
ing techniques have yielded disappointingly little 
information of value. As a consequence of this, and 
in view of the interesting shifts in DC potential 
seen accompanying nerve injury and regeneration, 
it was deemed advisable to study DC potential 
differences in psychiatric patients under various 
conditions. With the Burr-Lane-Nims DC micro- 
voltmeter and reversible non-polarizable silver- 
silver chloride electrodes, a standard series of § 
measurements between areas on the head and chest 
was made in 61 controls (non-hospitalized, random 
individuals) and 150 psychiatric cases, over 100 
of which were diagnosed as schizophrenics. In 4 
relatively small group of patients, readings were 
made throughout a course of electric shock treat- 
ments; in others, readings were made before, dur- 
ing and after insulin shock. Two criteria were used 
in analyzing the data: a) arithmetic sum—the sum 
of the 8 potential differences in millivolts without 
regard to sign, and b) range—the difference be- 
tween highest positive and lowest negative reading 
in each set of measurements. 

Although the investigation is in its most elemen- 
tary stages, and many variables have therefore not 
been taken into account (age, sex, etc.) the data 
thus far obtained appear to be of enough sig 
nificance to justify further detailed studies of both 
clinical and fundamental physiological nature. 
There appears to be a definite correlation betweet 
the measured potentials and the psychiatric statu 
of the individual (control sum mean = 11; schize 
prenic sum mean = 65... control range is + @ 
— 5; patient range as far out as + 30 to — 30) 
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In other words, the method demonstrates electrical 
correlates 6f psychiatric conditions which are of 
quantitative nature. In successfully treated cases, 
electric and insulin shock have shifted the abnor- 
mal potential levels of the patients back to those of 
normals. The fact that insulin pushes abnormally 
high potentials down into the normal range, gives 
suggestive evidence of an important physiological 
nature, namely, the relationship between poten- 
tial levels and metabolism. 

A simple, relatively rapid test appears to be at 
hand for use in the clinic as an aid to psychiatric 
diagnosis and evaluation of therapeutic procedures. 
It is also felt that the observations present an 
important clue to the possible physiological nature 
of certain psychiatric conditions, as well as suggest - 
ing an extremely provocative relationship between 
DC potential and metabolic levels. 

Hepatic lymph and ascitic fluid following ex- 
perimental chronic obstruction of the inferior 
vena cava. J. H. Grinpuay, E. V. Fiock and J. 
L. Botitman. Division of Experimental Medicine, 
The Mayo Foundation, Rochester, Minnesota. 
In other studies of hepatic lymph we observed 
greatly increased flow in dogs with carbon tetra- 
chloride cirrhosis of the liver accompanied by 
ascites. Our experiments suggested the possibility 
that ascitic fluid is the result of venous congestion 
in the liver and that this fluid comes largely from 
the liver or the extrahepatic liver lymphatics. 
Accordingly, in order to produce a slowly progres- 
sive venous congestion in the liver, we wrapped 
cellophane bands loosely about the inferior vena 
cava above the diaphragm in a series of dogs. Six 
to eight weeks later these dogs had ascites, greatly 
enlarged and dilated liver lymphatics, and large, 
granular livers. Although the liver in each case 
showed venous engorgement, the spleen, portal 
veins and mesenteric lymphatics were not en- 
gorged. The rate of flow of hepatic lymph was 
greatly increased in these dogs and each had two to 
three liters of free fluid in the peritoneal cavity. 
Both lymph and ascitic fluid were quite clear, the 
former faint yellow, the latter faint pink. Plasma 
protein and cholesterol concentration in most dogs 
were slightly low. Plasma phospholipid was normal 
and alkaline phosphatase, although there was ob- 
vious liver damage, was not elevated. Protein, 
cholesterol, phospholipid, and alkaline phospha- 
tase concentrations were lower in hepatic lymph 
than in plasma and lower in ascitic fluid than in 
lymph. 

Relationship of volumetric rate of blood flow 
to arterial diameter. Ricuarp A. Groat. Depart- 
ment of Anatomy, The Bowman Gray School of 
Medicine of Wake Forest College, Winston-Salem, 
North Carolina. It was desired to find if, (1), 
Q = kD". Q is flow-rate to which the prevailing 
inside diameter, D, of an artery is adapted; k and 


n are constants. The validity can be tested by 
measuring arteries participating in dichotomiza- 
tions, calculating for each branching the equating 
value of n, (neq), in DZ = D® + De +...+ 
D,* where a signifies parent vessel, the other sub- 
scripts, daughter vessels. If n.q be found constant,. 
then n in Q, = kD,", Q, =-kD,", etc., will be the 
same for all dichotomizations. Each daughter is in 
turn a parent; k will be the same for all dichotomi- 
zations. Some variation of neq will not negate 
suitability of (1), since biological processes in- 
volved in adaptation of D to Q might be expected 
to lack precision. Furthermore, variation in neq 
may be much greater than corresponding variation 
in n in (1). Vessels from 24 to 3200 microns were 
recorded; the pulmonary circulation and aortic 
arch branchings were excluded. The mean of neq 
was 2.6, which established the niean of n as 2.6. 
Extremes of meq were 2.1 and 3.1. Greatest dis- 
crepancy of D’s at a given dichotomization from 
the calculated diameters necessary for neq to equal 
2.6, was 3.18%. Calculated limits of n, with D in 
microns, were 2.6 + 0.02. Thus, Q = kD**. Invok- 
ing Poiseuille’s law, we obtain (P; — P:2)/L = 
k.u. 1/D!“, which, even with due consideration 
to decrease in viscosity, u, in tiny vessels, shows. 
that pressure drop per unit length is always greater 
in a daughter than in its parent. 

Hepatic arterio-venous oxygen differences in 
patients with normal and diseased livers. A. E. 
Grorr, (by invitation), E. pEF. BALpwIn, (by invi- 
tation) and 8S. E. Braptey, From the Department 
of Medicine, College of Physicians and Surgeons, 
Columbia University, and the Presbyterian Hos- 
pital in the City of New York. Simultaneous collec- 
tion of hepatic venous blood (by venous catheter ) 
and arterial blood were made during the determina- 
tion of estimated hepatic blood flow (EHBF) by 
Bromsulfalein clearance in nine normal human 
subjects and in five patients with portal hyper- 
tension due to cirrhosis. Normally, the oxygen A-V 
difference average 3.4 ml. per cent, ranging between 
2.5 and 4.5 ml. per cent. The splanchnic oxygen 
consumption averaged 50.9 ml. per min. and varied 
between 38.6 and 68.2 ml. per min. When hepatic 
blood flow was reduced by disease (5 patients with 
portal hypertension), the average A-V difference 
was 5.3 ml. per cent (3.4 — 7 ml. per cent). This 
increment was probably not attributable to an 
increased proportion of portal venous blood in the 
hepatic venous outflow as a result of the elevated 
portal pressure, since in one patient with Banti’s 
syndrome due toa splenic arteriovenous fistula who: 
had a normal liver at necropsy, EHBF and the hep- 
atic oxygen (A-V difference) were within normal 
limits. The portal venous contribution was elimi- 
nated in another patient by ligation of the portal 
vein at the time of porto-caval anastomosis two 
years prior to study. In this instance, an EHBF 














of 460 ml. per min. was associated with an oxygen 
A-V difference of 6.3 ml. per cent, despite an 
exclusively arterial hepatic blood supply. Thus, 
it appears that the hepatic oxygen A-V difference 
in man is, in part at least, a function of the rate of 
hepatic blood flow. 

Inhibition of gastric secretion by ‘‘histami- 
nase’’. M. I. Grossman, C. R. Ropertson (by 
invitation), and W. L. ANDERSON (by invitation). 
Dept. of Clinical Science, Univ. of Illinois College 
of Medicine, Chicago. Previous attempts to coun- 
teract histamine stimulated gastric secretion by 
injection of histaminase preparations have been 
unsuccessful. A new, more highly purified and less 
toxic histaminase preparation (Winthrop) was 
used in the present studies. This material, pre- 
pared from hog kidney, contained approximately 1 
Winthrop unit of histaminase activity per milli- 
gram of dry powder. Intravenous injection of 50 
units per kilogram into dogs with gastric pouches 
receiving 0.0125 mg. of histamine dihydrochloride 
subcutaneously every ten minutes resulted in 90 
to 100 per cent inhibition of the gastric secretory 
response for from 1 to 6 hours. The gastric secre- 
tory response to food and to parasympathomimetic 
drugs was similarly inhibited by the histaminase 
preparation. Purification of the product resulted 
in a material free of erhesis-producing and vaso- 
depressor substances. Although the gastric secre- 
tory depressant is destroyed by boiling, it is not yet 
certain whether the depression of gastric secretion 
is due to the histaminase or to some other consti- 
tuent of the extract. 

Preganglionic B fibers to the inferior mesen- 
teric ganglion of the cat. Harry GrRuNDFEsT and 
Dominco Ampiu (by invitation). Dept. of Neurol- 
ogy, College of Physicians and Surgeons, Columbia 
Univ., New York. The hypogastric nerve of the 
cat contains both B and C fibers, whereas the pre- 
ganglionic nerves to the inferior mesenteric gan- 
glion have A and B components. The C fibers of the 
hypogastric nerve therefore are clearly postganglio- 
nic, but the nature of the B fibers in the nerve has 
been uncertain. Oscillographic techniques with 
graded antidromic stimulation pf the hypogastric 
nerve in intact or excised ganglionic preparations 
shows that most, if not all, the B fibers of the 
nerve are preganglionic. Their electrically evoked 
response ascends to the ganglion, and stimulates 
the latter, as is evidenced by a response descend- 
ing the nerve in C fibers. The origins of the respec- 
tive electrical activities are evidenced by the phase 
of the ascending and descending potentials. Pre- 
ganglionic B fibers thus can make synaptic con- 
nections with cells in more than one autonomic 
ganglion by terminations en passant. 

Diet and gastro-intestinal symptoms at altitude. 
M. Mason Guest. Wayne University, College of 
Medicine. The effect of a bland diet upon the inci- 
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dence of gastro-intestinal symptoms during a 3 
hour sojourn at a simulated altitude of 38,000 feet 
was tested in a group of 2,448 healthy men between 
the ages of 18 and 30. The diet, consisting of fruit 
juice, cereal (bran excluded), white toast, jam or 
jelly, lean beef or fish, baked or boiled potato and 
milk or tea was fed at meal time during the 24 hour 
period preceding the decompression. The subjects, 
under supervision at all times, were not permitted 
to eat between meals or drink carbonated beverages 
or milk shakes. The control group was obtained 
by random sampling of the military population 
which furnished the experimental subjects. These 
individuals were not warned of the possible effect 
of diet upon gastro-intestinal symptoms and were 
provided with army garrison rations with no 
restrictions on between meal feeding. The control 
sample consisted of 1,915 men. 








Experi- 

Symptoms Control mental 

per cent | per cent 
I I Ne 6 ied bisa P95 he 6.6 6.7 
eS OO TOE 1.9 2.4 
Total nausea and vomiting............... 4.0 3.7 
Severe aero embolism*.................... 7 13.3 











* Recompression because of severity of symptoms. 


Since the bland diet had no effect in promoting a 
significant reduction in the incidence of symptoms, 
a re-evaluation of the effect of diet upon gastro- 
intestinal irritability may be warranted. 

The quantitative effect of hemorrhage on plasma 
proteins. C. C. GuTHriE ana Martian E. LEE {by 
invitation). Dept. of Physiology and Pharmacology, 
School of Medicine, Univ. of Pittsburgh. These 
results were obtained on blood samples removed 
from six etherized dogs during measurement of 
their blood volumes by a modified Welcker method. 
In three, the proteins were calculated from spe- 
cific gravity of serum; but in the others they were 
also determined by heat coagulating, drying, ex- 
tracting with chloroform and ether and with 
water. The results by the two methods did not 
significantly differ. About forty minutes after the 
first sample was drawn, a total quantity equiv- 
alent to about 40% of the original blood volumes 
was removed in 7 samples. At this time, the cir- 
culating and removed proteins showed a percentile 
increase over the original amount of from 7.9 to 
16.6, averaging 11.48. Following this, bleeding was 
continued and 0.9% NaCl solution intravenously 
injected until death, which occurred about thirty 
minutes later, at which time the protein total in- 
erease was 28.4 to 39.4%, averaging 34.6. In three 
experiments, fibrin was determined by whipping 
the blood samples, washing, drying and weighing. 
After hemorrhage only, there was an increase of 
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14.6 to 43.7%, averaging 29.1. At death, the total 
increase was 41.6 to 70.5%, averaging 60.2. 

Resistance characteristics of rectifier element 
in single nerve fibers. Rira Gutrman. Brooklyn 
College, Brooklyn, N. Y. In 1941 it was shown that 
the nerve fiber membrane acts as an electrical 
rectifier, permitting current to flow more easily 
outward than inward. The rectifying property was 
found to decrease reversibly on narcotization or 
treatment with K and to disappear on death, when 
the membrane acts as an ohmic resistance. The 
present study investigates the resistance charac- 
teristics of the rectification curve in an attempt to 
discover whether the anodal or cathodal portion 
or both are affected on loss of rectification. 

One end of a single nerve fiber of the squid was 


dipped into isosmotic KCl, killing that end and | 


removing its rectifying properties. The other end 
was placed in sea water or experimental solution. 
The interelectrode stretch was in oil. Resistance 
offered to an E.M.F. of varying magnitude sent 
into the fiber first in one direction and then in the 
other was measured by means of a direct current 
Wheatstone bridge and calculated currents were 
plotted against applied voltages. Anodal currents 
and voltages were termed positive and cathodal 
negative. Plotting voltage against current, the 
experimental curve deviates more from the straight 
line which would represent »* ohmic resistance in 
the first quadrant, where current and voltage are 
positive, than in the third quadrant, where current 
and voltage are negative. On narcotization, treat- 
ment with K or death, the anodal portion of 
the curve changes more than the cathodal as a 
straight line is approached. As time elapses, ex- 
citability is lost first. Then the resting potential 
and rectification concurrently disappear. 
Glutamic acid in neural activity. C. Haser, 
L. SarpEL, (introduced by R. W. Gerard,). Dept. 
of Physiology, The University of Chicago. A micro- 
biological method has been applied to the deter- 
mination of free and combined non-protein gluta- 
mate in nervous tissue. The tissue is homogenized 
and proteins precipitated with a minimum of 
tungstic acid. Samples of the supernatant are 
assayed, with and without prior acid hydrolysis, 
by addition to a modified Snell and Wright medium 
(J. Biol. Chem., 1944, 151: 193; 1941, 139: 675) 
adequate, for growth of Lactobacillus 17-5, except 
in its glutamate content. These mixtures are 
inoculated with the bacteria and the 72 hr. tur- 
bidities, read with a photoelectric colorimeter, 
compared to those obtained with standards of 
glutamate-medium mixtures. Brains of rats killed 
by decapitation contain about 125 micrograms free 
glutamic acid and 220 micrograms total non-procein 
glutamic (free and combined ) per 100 mgms. tissue, 
wet weight (standard error + 4 micrograms). 
Preliminary results indicate that strychnine con- 


a 


vulsions produce approximately 30% decrease in 
free or combined glutamic acid in brain. Effects of 
other changes of neural function and metabolism 
on glutamate concentration in brain and nerve will 
be discussed. 

The phosphatide composition of human erythro- 
cytes. M. H. Hack (introduced by Hubert R. 
Catchpole). Dept. of Pathology, Univ. of Illinois, 
College of Medicine, Chicago. It was recently shown 
(J. Biol. Chem. 169: 137, 1947) that the phosphatide 
composition’ of human erythrocytes could be 
determined indirectly. The data of the present 
report was obtairied by direct assay, and confirms 
the results previously obtained. Erythrocytes were 
obtained by centrifugation of citrated blood and 
the cells washed repeatedly with physiological 
saline and dried by (1) lyophilization (2) acetone. 
The dried cells were extracted with chloroform- 
methanol and the extracts assayed for the com- 
ponent phosphatides by the method previously de- 
scribed. The data is expressed in mM/liter of cells 
calculated from the dry weight equivalent, which 
was found to be approximately 360 grams per liter 
of wet-packed cells. 
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The agreement between the two methods, using 
lyophilized cells, is evident. Drying by acetone ex- 
traction decreases the phosphatide content con- 
siderably, particularly the lecithin fraction. It 
was found thet lyophilized erythrocytes swell 
tremendously and form a tough, rubber-like mass 
when wetted with chloroform-methanol ; this mass 
could, however, be broken up in a Waring Blendor 
to facilitate the preparation of the extract, Al- 
though acetone-dried cells did swell slightly, they 
did not agglutinate. 

The brightness threshold as a function of area 
and receptor number in various retinal regions. C. 
Hata and E. M. Hate (by invitation). Dept. of 
Physiology and Biochemistry, New York Medical 
College, New York 29, N. Y. Measurements of the 
minimal brightness (I) required for stimulation 
of dark-adapted rods and cones were made, over a 
range of stimulus, areas (A) of 1/10’, in retinal 
regions from the center to 18° in the temporal 
periphery. For rod measurements the eye was com- 
pletely dark-adapted. For cones the eye was first 
light-adapted, and measurements were made dur- 
ing dark adaptation in the period when cones are 
completely dark-adapted but rods are still ‘“‘non- 
functional’’. Wavelengths longer than 555 my were 











used to avoid differential absorption of the violet 
end of the spectrum by the yellow macular pig- 
ment. To compute rod and cone numbers, Qster- 
berg’s (1935) counts of a single retina were em- 
ployed. The following quantities for one eye are 
approximate. For small areas, I, A = Constant in 
all retinal regions. For rods the relation holds rigor- 
ously for areas of subtense < 0.5° — 0.8° (2800 
rods), and for cones for areas of subtense < 0.2° — 
0.5° (600 central‘and 80 peripheral cones). Within 
these limits, for a constant visual effect (given 
threshold value) in all peripheral regions, the 
number of receptors is constant. Thus, for a con- 
stant, small area, I; is inversely proportional to 
the receptor population density, i.e., to the con- 
centration of photosensitive material. For larger 
areas, I; approaches a constant minimal value 
(Imin) such that (It — Imin) A = Constant. The 
data indicate that the brightness limin is inversely 
proportional to the exposed receptor surface area, 
summation of subliminal nerve impulse frequen- 
cies probably occurring when more than one recep- 
tor is exposed. 

Industrial efficiency as affected by various 
kinds of foods consumed during the mid-morning 
and mid-afternoon rest periods. Joun Haupi and 
WINFREY Wynn (by invitation). Dept. of Physi- 
ology, Emory University, Emory University, 
Georgia. This investigation was conducted in a 
large cotton bag factory. All the subjects were 
women. They were engaged continuously through- 
out the working hours of the day sewing bags on 
electrically driven sewing machines. Their com- 
pensation was determined by the number of bags 
sewed. An arrangement of this wort has the fol- 
lowing advantages: 1. it provides a monetary in- 
centive for maximum production; 2. the hourly 
output can be accurately determined by counting 
the numberof bags sewed. On different days of the 
week the refection was as follows: (1) cake, banana, 
milk; (2):frankfurter, bun, potato chips, soft 
beverage ; (3) chocolate bar ; (4) soft beverage only ; 
(5) nothing. Only rough approximations were made 
of the caloric intake, but it is quite obvious that 
there was a marked difference’in the amount and 
kinds of food eaten on different days. The experi- 
ment extended over 14 consecutive working days. 
The last scheduled experiment with no refection 
was cancelled because of the complaint registered 
by the subjects. Owing to the wide variation in the 
work output from one subject to another, observa- 
tions were discarded unless the subject took part 
in all the experiments of the week. 

From the data obtained in 52 individual observa- 
tions after each type of refection, it is concluded 
that work output was not affected by the kind or 
amount of food eaten during the mid-morning and 
mid-afternoon rest periods. Abstention from food 
during the rest periods on the two days in which 
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this experiment was conducted likewise had no 
effect on work output. 

Studies on the mechanism of ‘acid rebound’’ 
in gastric acidity. E. Haue (by invitation) and 
M. I. Grossman. Department of Clinical Science, 
University of Illinois, College of Medicine, Chicago. 
One possible mechanism of the alleged ‘acid re- 
bound”’ in gastric acidity following the administra- 
tion of sodium bicarbonate is metabolic alkalosis. 
The effect of 200 cc. of 2.6% sodium bicarbonate, 
when given intravenously, was observed in 12 ex- 
periments on 5 total pouch dogs. Secretion was es- 
tablished and maintained by repeated injections of 
0.025 milligrams of histamine dihydrochloride 
every 10 minutes. There was no significant change 
in the average gastric secretion during the two 
hours of observation following a two hour control 
period and one hour of infusion. The infusion of 
1.8% sodium chloride in 10 control experiments 
demonstrated a moderate depression, in most 
instances, as compared with the control level of 
secretion. Another effect of the oral ingestion of 
sodium bicarbonate is the liberation of carbon 
dioxide. The possibility that carbon dioxide gas 
couid shorten the emptying time of the stomach or 
stimulate secretion by distention or by a local effect 
on the parietal cell was studied. Two experiments 
were performed on each of 10 normal, fasting sub- 
jects. Two hundred fifty cc. of carbonated or un- 
carbonated distilled water were given alternately 
during the first or second hour following a 30 min- 
ute basal period. Carbonated water had no consist- 
ent or significant effect upon emptying time at 15 
or 25 minutes or on the secretion of free acid. It is 
concluded that if ‘‘acid rebound’’ does occur it is 
not due to the changes in systemic acid-base bal- 
ance or gaseous distention. 

The influence of substances affecting body tem- 
perature on thermal polypnea. V. E. Hat, R. 
GRANT (by invitation) and J. Fieip, Department of 
Physiology, Stanford University, California. In 
a study designed to determine whether the metab- 
olic activity of the central nervous system is a 
factor determining the level at which body tem- 
perature is regulated, the effect of certain sub- 
stances affecting body temperature on (a) oxidative 
and glycolytic activity of cerebral cortex (see ab- 
stract by Field, Peiss and Hall), and (b) the res- 
piratory response to heat (thermal polypnea) were 
determined. Typhoid-paratyphoid vaccine, in 
doses evoking a fever of 1-2°C., raises the rectal 
temperature level at which thermal polypnea 
appears by about 2°C. If the rabbit is panting be- 
fore injection, panting stops within fifteen min- 
utes, but can be restored by raising the body 
temperature. The respiratory response to the in- 
halation of 95% O2-5% CO: is not depressed by 
vaccine, so that the effect is presumably not on the 
inspiratory center. Persistence of normal rhythmic 
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respiration in vagotomized rabbits shows that the 
pheumotaxic mechanism is not inactivated by the 
vaccine. Magnesium chloride (3 mM per kg. intra- 
peritoneally) evokes a polypnea in rabbits at an 
environmental temperature of 20°C. or higher, 
which does not appear at 10°. At both tempera- 
tures, the rectal temperature is reduced by 1-2°C. 
These facts, together with the ear vasodilatation 
evoked, suggest that magnesium chloride reduces 
the body temperature level at which heat defense 
mechanisms are activated. Similar studies of the 
effects of antipyrin, dinitrophenol and other sub- 
stances affecting the body temperature are under 
way. 

Changes in radial arterial blood pressure during 
surgical resection of coarctation of the aorta. 
G. A. HALLENBECK, E. H. Woop and O. T. Crac- 
grr (by invitation). Section on Physiology and 
Division of Surgery, Mayo Clinic, Rochester, 
Minnesota. A mobile recording oscillograph which, 
with its associated pick-up units, can be trans- 
ported to the operating room and used there with- 
out interfering with surgical procedures, has been 
designed to permit recording of physiologic data 
on patients undergoing operation. In its present 
form the apparatus can record arterial and venous 
blood pressure, using hypodermic strain gauge 
manometers; respiratory pressure changes within 
the anesthesia mask, using a similar strain gauge 
manometer with an air system; arterial oxygen 
saturation, using Millikan’s compensated circuit 
oximeter; the electrocardiogram and the pulse 
rate, using a recording cardiotachometer; and 
appropriate time signals. The relatively large size 
of the instrument provides considerable flexibility 
and other recordings can be added as desired. 
Records were obtained of radial blood pressure 
changes during four surgical resections of aortic 
strictures. In two cases in which the left subclavian 
artery was temporarily clamped, severe acute 
hypertension occurred. In two cases in which the 
aorta was clamped proximal to the coarctation but 
distal to the left subclavian artery, no significant 
alteration in radial blood pressure resulted. With 
gradual opening of the vascular anastomosis which 
re-establishes aortic blood flow after resection of 
the stricture, radial blood pressure fell smoothly 
for a period of thirty to ninety seconds. The de- 
crease in radial systolic blood pressure at this time 
ranged between 30 and 90 mm. of mercury. 

Comparison of the Fick and Dye injection 
methods of measuring the cardiac output in man. 
W. F. Hamitton, R. L. Riney (by invitation), A. 
M. Arryan (by invitation), ANpR& CouRNAND, 
D. M. Fowe.t (by invitation), A. HimMetsTeIN 
(by invitation), R. P. Nosie (by invitation), J. 
W. Remineron, D. W. Ricuarps, Jr. (by invita- 
tion), N. C. WHEELER (by invitation), and A. C. 
Wirnam (by invitation). Department of Physi- 


ology, University of Georgia School of Medicine, 
Augusta, and the Chest Service, Bellevue Hospital, 
Columbia University, New York. The cardiac out- 
put was measured in a series of 48 experiments 
using the direct Fick procedure by méans of in- 
travenous catheterization. This was followed. 
immediately by a determination using the dye in- 
jection method. The work was carried out in two 
laboratories, 18 comparisons being made in the 
Georgia laboratory and 30 in the Columbia labora- 
tory as a result of a cooperative project in which 
two of the Georgia group (J. W. R. and W. F. H.) 
worked with the Columbia group in their labora- 
tory. There was a wide variety of experimental 
conditions including normal subjects at rest and 
during exercise, and patients with mild congestive 
failure and various pulmonary abnormalities. The 
oxygen consumption varied from 182 to 16€0 cc. 
per minute, and the cardiac output varied from 2.5 
to 16.8 liters per minute. The distribution of the 
results about the line of identity was almost sym- 
metrical, so that the average of all the determina- 
tions by one method was nearly the same as by 
the other. The average scatter, 14%, was no greater 
than would be expected when the known inac- 
curacies of both methods are considered. The data 
include oxygen consumption, circulation time, 
mean circulation time, blood volume, volume of 
blood in heart, lungs and great vessels, as well as 
the cardiac output. 

Possible influence of cosmic energy cycles on 
growth. Freprerick S. Hammett. The Lankenau 
Hospital Research Institute, Philadelphia. Abbot 
(Science, 105, 632, 1947) reports a solar constant of 
radiation with periodicity of 6.6456 days: invari- 
uble, but with terrestrial effects subject to phase 
displacement of 1 or 2 days. There is week-to-week 
rhythmicity in extent of expression of basic growth 
and life-cycle activities (initiation; proliferation ; 
differentiation ; organization ; maintenance ; regres- 
sion; catabolism) in the marine hydroid Obelia 
(457198 hydranths; 35093 gonangia) during a 24- 
hour time-slice in culture. The similarity of the 
rhythmicity cycle to that of solar radiation sug- 
gests it may be the product thereof. There is no 
open evidence rhythmicity is greatly conditioned 
by endogenous factors ; or exogenous which are not 
derivatives of the solar cycle. Some valid inter- 
activity difference exist. Rhythmicity of differen- 
tiation is less than that of organization or pro- 
liferation. Differentiation is cell specialization ; 
organization is cell segregation; proliferation is 
cell multiplication. Each is expression of chemical 
processes specific and peculiar thereto. The dif- 
ferentials suggest processes concerned in cell 
specialization are more resistant to cosmic energy 
cycles than are those of cell segregation or cell 
multiplication. This fits the probabilities. For cell 
specialization is primary to ontogenetic growth, 
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and the most basic activity should be least sensi- 
tive to interference from exogenous factors. These 
observations are evidence that proper evaluation 
of the effects of cosmic (or atomic) energy on 
growth depends on knowledge, not of the reaction 
of growth-as-a-whole, but rather on knowledge of 
the differential reactions of the components of 
growth. 

Relationships between the cerebral and cere- 
bellar cortices in the cat. Jonn L. Hampson (in- 
troduced by C. N. Woolsey). Department of Physi- 
ology, The Johns Hopkins University School of 
Medicine, Baltimore 5, Md. The projection of func- 
tional areas of the cerebral cortex onto the cerebel - 
lar cortex has been studied in the lightly anes- 
thetized cat by means of the evoked potential 
technique. Using sodium pentobarbital as the anes- 
thetic agent, the stimulating electrodes were ap- 
plied to those points on the cerebral cortex from 
which the largest responses were obtained by stim- 
ulation of the appropriate peripheral receptor. 
The cerebellar cortex was simultaneously explored 
and the evoked cortical potentials, as observed by 
oscillographic methods, were recorded. The results 
show that: 1. Auditory area I projects to the entire 
tuber vermis. 2. Auditory area II (Woolsey and 
Walzl) projects to the entire tuber vermis. The 
latency of the evoked potential in this instance is 
somewhat less than for the auditory area I system. 
3. Somatic area I (the post-central homologue) 
projects to the contralateral half of the anterior 
lobe. 4. Somatic area II (Adrian, Woolsey) (i.e. 
the ant. ectosylvian gyrus) projects to the tuber 
vermis, the pyramis and to the contralateral para- 
median lobule. 5. The cortical autonomic center 
for the eyes on the medial surface of the frontal 
pole (Siebens and Woolsey) projects to the contra- 
lateral cerebellar hemisphere (both Crus I and IT), 
to the contralateral lobus simplex and to the con- 
tralateral half of the culmen, with the maximal 
responses occurring in the medial folia of the con- 
tralateral cerebellar hemisphere. 

The cerebral cortical areas studied show con- 
siderable overlap in their cerebellar representation. 

Physiological adaptations to anoxia in congen- 
ital heart disease with cyanosis. J. C. HANDELS- 
MAN (by invitation), Ricnarp J. Bine, L. D. 
VanpbaM (by invitation). From the Department of 
Surgery, The Johns Hopkins University and Hos- 


pital. The arterial oxygen saturation of individuals- 


with congenital heart disease and cyanosis is com- 
parable to that of normal persons at altitudes rang- 
ing from 5000 to 30,000 feet. In both groups adapta- 
tions are directed toward restoring normal tissue 
pO, (Barcroft), by decreasing the gradient be- 
tween the pO: of inspired air and the mean capil- 
lary pOs. At high altitudes the atmospheric-arterial 
pO» gradient is reduced primarily by hyperventila- 
tion. The gradient from arterial pO. to mean capil- 


lary pO. (tissue pO.) is reduced principally be- 


cause of the shape of the hemoglobin dissociation 


curve and to a lesser degree by an increase in the 
oxygen carrying capacity of the blood and in the 
cardiac output (Houston and Riley). In tetralogy 
of Fallot the cause of anoxemia is the intracardiac 
shunt rather than reduced barometric pressure. 
Thus, reduction of the gradient between the pO, 
of inspired air and alveolar air is useless, and the 
only effective measures toward restoring normal 
tissue pO. consist in reducing the gradient from 
arterial to mean capillary pO:. Again the shape of 
the hemoglobin dissociation curve is most impor- 
tant, the increased oxygen carrying capacity of 
the blood much less so. The anatomical lesion limits 


the effect of the systemic flow. In contrast to nor- § 


mal oxygen uptake observed in persons at high 
altitudes, a lower basal metabolic rate is seen in 
patients with tetralogy of Fallot. The serum CO, 
and pCO, are low; the blood pH normal. This com- 
pensated CO, deficit contrasts with the respiratory 
alkalosis seen at high altitudes. 

The failure of intravenous glucose to inhibit 
food intake in dogs. M. E. Hanson (by invitation) 
and M. I. Grossman. Dept. of Clinical Science, 
Univ. of Illinois College of Medicine, Chicago. 
Experiments were performed on four mature dogs, 
standardized as to weight and daily food intake. 
The diet consisted of constant proportions of a dry 
commercial dog food mixed with cooked meat juice, 
and it was given ad libutum for a 45 minute period 
at the same time each day. In one series of experi- 
ments from 200 to 400 cc. of a sterile 20% glucose- 
0.3% NaCl solution were injected intravenously 
in one hour, daily for seven days. In other experi- 
ments a 15% glucose-0.8% NaCl solution was ad- 
ministered over a four hour period for three or more 
days; volumes in these instances depended upon 
the capacity of dogs to metabolize glucose (1/ 
gms./kg./min.) and ranged from 140 to 235 cc. per 
hour. As a control for each experiment, equal 
volumes of an 0.85% or 0.6% NaCl solution were 
injected for similar lengths of time on days either 
preceding or alternating with those for glucose 
injection. All injections were concluded twenty 
minutes before feeding the animals. We observed 
no increase in rectal temperature or signs of rest- 
lessness or nausea which would suggest reaction. 
Decrement of food intake following injections, 
when it occurred, was of the same magnitude 
whether saline or glucose had been administered. 
In no case did the decrement exceed 25% after 
glucose administration, which change was withit 
the range of spontaneous fluctuation of contrd 
food intake. Furthermore this decrement decreased 
with successive days of injection, presumably dut 
to adjustment of the animal to the experiments 
procedure. 
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Experimental investigation of pain intensity in 
labor. James D. Harpy and Cart T. JAvert (by 
invitation). From the Russell Sage Institute of 
Pathology, The New York Hospital, and the De- 
partments of Physiology, Gynecology and Obstetrics, 
Cornell University Medical College, New York, 
N.Y. Using the method of estimating the intensity 
of the pain of labor by comparison with a pain of 
known intensity, measurements were made on ten 
women during the first and second stages of labor. 
Four of these patients received no analgesic. Dur- 

‘ ing the early part of the first stage of labor the pain 
intensity increased from three dols to five dols. In 
the later part of the first stage pain intensity at- 
tained a moderately severe level of approximately 
seven to eight dols. In the second stage of labor 
ceiling pain was experienced (ten and one-half 
dols) during the period of uterine contraction. 

The effect of certain common analgesics upon the 
pain intensity in the first stage has been studied 
and it was observed that although no pain threshold 
raising effect was achieved by the use of moderate 
amounts of the analgesics a marked decrease in the 
intensity of labor pain was produced for short 
periods following administration of the agent. 
As the decrease in pain is accompanied by length- 
ening of the interval between uterine contractions 
and a shortening of the contraction time, it is 
assumed that the principal effect of the analgesic 
was that of reducing the intensity of the uterine 
activity. In all the patients studied there appears 
to be a close correlation between the pain intensity 
and length and frequency of uterine contractions. 

Observations on the structure and function of 
the glomerulus in premature and full term in- 
fants. Kenprick Hare, Luise UNGEWITTER (by 
invitation), Henry L. Barnett (by invitation), 
and HeLen McNamara (by invitation). New York 
Hospital and the Departments of Pediatrics and 
Anatomy, Cornell University Medical College, 
New York City. The anatomical development of 
the renal glomerulus has been followed in his- 
tological preparations from postmortem material 
from 29 fetuses and full term infants. The visceral 
layer of the epithelium is columnar in newly dif- 
ferentiated glomeruli and gradually passes through 

a cuboidal to a squamous form. Special silver stain- 

ing reveals this layer to be.a continuous sheet of 

extremely thin cells which contain a reticulum of 
argyrophilic fibrils. This process of differentiation 
is coincidental with the transition from the colum- 
nar to the squamous type of epithelium. It begins 
in the medullary layer of glomeruli and progresses 
toward the cortex to reach completion within a 
few months after birth. Rates of glomerular filtra- 
tion were measured by inulin clearances in newborn 
premature and full term infants and at intervals 
thereafter until 6 months of age. These rates, low 
at birth, increased with age. The formation of a fine 
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reticulated investment of the glomerular’ capil- 
laried may be causally related to the increase in 
glomerular filtration. 

Factors responsible for transmission of visible 
light by the fibrous tunic of the eye. Witt1am M. 
Hart and Bruce F. CHAanpier (by invitation). 
Depts. of Ophthalmology and Biochemistry, Temple 
University School of Medicine, Philadelphia. In 
early embryologic development, the sclera of the 
eye is transparent. This fact must be accounted for 
in any attempt to explain the transparency of the 
cornea in the definitive eye. Studies on hydration 
properties of the cornea have shown no relation be- 
tween the extent of swelling and scattering of light. 
However, there are differences in swelling behavior 
between cornea and sclera which can be attributed 
to the peculiar structural arrangement of the 
collagenous fibers in the two tissues. It is a well 
known observation that pressure on the intact eye 
produces a clouding of the cornea which disap- 
pears immediately as the pressure is released. 
This phenomenon is a true birefringence. The chief 
factor concerned in transparency of the cornea is 
the presence of this birefringent system which is 
due to the orderly arrangement of the corneal 
lamellae. The sclera became opaque in fetal de- 
velopment as a result of its closely felted structure 
which distorts the optic axes of its fibers. Drying 
causes corneal opacities to disappear. When such 
corneas are rehydrated the opacities do not reap- 
pear. This effect is due to rearrangement of the dis- 
torted corneal fibers. The translucency of sclera 
on dehydration has the same significance. as the 
effect of drying on corneal opacity. 

Retinal action potentials of photoreceptor cells 
and the discharge of nerve impulses in their 
axones. H. K. Hartuine. Johnson Research Foun- 
dation, University of Pennsylvania, Philadelphia. 
Single ommatidia, containing 10-15 retinula cells 
with +mm. of their attached axones, were isolated 
in the compound eye of Limulus. An oscillograph 

and D.C. amplifier were used to record the slow 
changes in electrical potential between one elec- 
trode placed on the piece of cornea to which* the 
distal ends of the retinula cells were attached and 
another electrode on the proximal end of the 
ommatidium where the nerve strand emerge 
(retinal action potential). Simultaneously, im- 
pulses in the nerve strand were recerded by 
another amplifier and oscillograph. Upon illumina- 
tion, the corneal electrode became more negative 
relative to the proximal electrode; at the same 
time impulses were discharged in the nerve strand. 
There was a rough parallelism between the rise 
and fall of the retinal action potential and the fre- 
quency of discharge of impulses; different intens- 
ities of stimulation and different conditions of 
adaptation had comparable effects on both re- 
sponses. Closer analysis, however, showed that the 
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parallelisms were far from exact ; in many prepara- 
tions it was possible to elicit large changes in the 
impulse discharge with only very slight concomi- 
tant retinal action potentials. It is not yet possible 
to decide whether the local currents accompanying 
the retinal action potential may be considered the 
direct cause of the discharge of nerve impulses by 
the photoreceptor cells. 

The utilization of carbohydrates by drosophila 
melanogaster. C. C. Hasserr (introduced by L. 
E. Chadwick). Medical Division, Army Chemical 
Corps, Army Chemical Center, Maryland. Dros- 
ophila can survive for varying periods on pure 
solutions of single substances including: pentoses, 
hexoses, di- and trisaccharides and the simpler 
polysaccharides, as well as on certain carbohydrate 
intermediates and other substances such as gly- 
cerol. 

In vitro action of adrenal cortical extract upon 
lymphocytes. Oscar HeEcHuTEerR and Davip STONE 
(by invitation). Worcester Foundation for Expert- 
mental Biology, Shrewsbury, and Dept. of Physiol- 
ogy, Tufts Medicul School. It is now well estab- 
lished that adrenal cortical hormones (ACH) in- 
crease the rate of lymphocyte dissolution in vivo, 
principally within lymphoid structures (White 
and Dougherty, Ann. N. Y. Acad. Sci. 46: 859, 
1946). In previous work we have shown that addi- 
tion of adrenal cortical extract (ACE) to blood has 
no direct effect upon blood lymphocytes; when, 
however, ACE was added to blood perfused through 
an isolated rabbit spleen, indirect evidence for 
accelerated lymphocyte breakdown was obtained, 
(Hechter and Stone, Endocrinology, in press). 
This finding suggested that the reaction of ACH to 
induce lymphocyte breakdown requires certain 
factors present in lymphoid tissue. In the present 
study, results will be presented which tend to 
show that the addition of ACE to breis or homoge- 
nates of rabbit lymphoid tissue, which are incu- 
bated with blood, accelerates the rate of lympho- 
cyte breakdown, as evaluated by lymphocyte 
counts. 

The effect of adrenocorticotropin on renal 
hemodynamics and uric acid clearance. LEON 
HELLMAN (by invitation), Raymonp E. Weston, 
Doris J. W. Escuer (by invitation) and Lovis 
LeITeR (by invitation). Medical Division, Monte- 
fiore Hospital, New York 67, N. Y. Purified 
adrenocorticotropin (Armour) was given by intra- 
muscular injection (20 mg. every four hours for 
ten doses) to four patients. Glomerular filtration 
rate, renal plasma flow, urea, uric acid and creati- 
nine clearances, and sodium and chloride excretons 
were determined before and after each series of 
injections. All patients had reduced GFR and RPF 
initially. In two patients, one with proved and the 
other with suspected hypopituitarism, there was a 
marked increase in GFR, RPF, and uric acid 


clearance after ACTH. In a patient with lym. § 
phatic leukemia, there was a marked increase in uric 

acid clearance and a significant, moderate increase 

in GFR and RPF. No change in GFR, RPF or uric 

acid clearance occurred in a case of pernicious ane- 

mia in relapse. Testosterone given to the patient 

with proved hypopituitarism caused only slight 

changes in renal function. All patients showed 

decrease in circulating eosinophils and/or lympho- 

cytes after receiving ACTH. 

Further studies on the identity of the sustained 
pressor principle. O. M. Hetmer, Roserr E. 
SurpLey and K. G. Kouusrarpr. Lilly Latoratory 
for Clinical Research, Indianapolis General Hos- 
pital. Intramuscular or intraperitoneal injection 
of various kidney extracts in several animal species 
causes the appearance in the sera of a substance or 
substances which are capable of destroying or 
‘neutralizing’? renin and the sustained pressor 
principle (Shipley et al., Am. J. Physiol. 149: 
708, 1947). In nephrectomized cats the intravenous 
injection of the antisera will lower the arterial 
pressure which has been previously elevated by the 
injection of plasma containing the sustained pres- 
sor material. It has not been determined whether or 
not the substance(s) in antisera which neutralizes 
renin is also responsible for the neutralization of 
the sustained pressor principle. The antirenin 
titers of the antisera have been determined by 
assaying the quantity of unneutralized renin. The 
assay is based upon the production of angiotonin. 

Chronic hyperventilation in normal human} 
subjects. A. Hemineway, E. B. Brown, G. §. 
CAMPBELL, F. GoLLAN and J. O. Exam. Department 
of Physiology, University of Minnesota. Normal 
young adult male subjects were hyperventilated 
in a Drinker respirator for periods of 8 to 24 hours 
at ventilation ratios of 2 to 3. The ventilation was 
set at a value just below the threshhold for hyper- 
ventilation tetany. Analyses of the blood were 
made for CO: content and capacity, pH, acid- 
soluble and inorganic phosphorous,,as well as in 
some experiments, sodium and chloride. Respira- 
tory volumes and rates were measured before, 
during and after the experiment. Weakness, 
fatigue, headache and abdominal pains were 
caused by the long-continued hyperventilation. 
The usual respiratory alkalosis, denoted by lowered 
CO: content and elevated blood pH, was noted but 
the most striking feature was a reduction of the 
serum and urine inorganic phosphorous. These 
results have an obvious bearing on the management 
of respiratory patients. 

The effect of blood acid-base changes on con- 
vulsive seizures. CHARLES D. HENDLEY (intro- 
duced by Horace W. Davenport). Departments of 
Physiology and Pharmacology, University of Utah 
School of Medicine, Salt Lake City, Utah. Meta- 
bolic acidosis or alkalosis was produced in rats by 
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feeding ammonium chloride, sodium bicarbonate, 
or sodium acetate. Respiratory acidosis was pro- 
duced by administration of 10 per cent carbon 
dioxide in oxygen. Blood obtained by heart punc- 
ture was analyzed for pH and total carbon dioxide, 
and pCO, and extra fixed acid or base were cal- 
culated. Electroshock thresholds were determined, 
and the components of maximal seizure patterns 
were timed. Extreme metabolic acidosis (fixed 
acid = 24 + 6 mM/1., pH = 6.81-7.06) raised the 
threshold 13 per cent (P = 0.01), but the same 
degree of acidosis (fixed acid = 23 + 2mM/1.) had 
no significant effect on seizure pattern. Mild meta- 
bolic acidosis (fixed acid = 6 + 1 mM/I., pH = 
7.25-7.40), mild or severe metabolic alkalosis 
(fixed base = 7 + 2mM/I., pH = 7.42 - 7.57 and 
fixed base = 15 + 1 mM/I., pH = 7.53 - 7.61) and 
moderate to severe respiratory acidosis (pCO, = 
48 - 101 mm. Hg, pH = 7.01 — 7.34) had no sig- 
nificant effect on threshold or seizure pattern (P 
is greater than 0.25). Moderate to severe metabolic 
acidosis or alkalosis in rabbits produced no sig- 
nificant effect on the resting EEG, on the subcon- 
vulsive Metrazol EEG, or on transcortical poten- 
tials evoked by condenser discharges. It is con- 
cluded that acute changes in blood acid-base bal- 
ance must be very severe in order to cuuse any 
changes in the measures of cortical excitability 
used in these studies. 

Tactile localization in the thalamus of cat and 
monkey. Ex:woop HENNEMAN and VERNON 
MountcastLeE (introduced by Philip Bard). Dept. 
of Physiology, Johns Hopkins University, School 
of Medicine, Baltimore 5, Md. The evoked poten- 
tial method has been used to study the localization 
of tactile sensibility in the thalamus. The potential 
changes produced there by discrete tactile stimu- 
lation of the body surface were picked up by a 
monopolar electrode, carried by a stereotaxic ap- 
paratus. These potential changes were amplified 
and introduced into a loud speaker. By this method 


the area of skin whose stimulation produced poten- ‘ 


tial changes at any one point within the thalamus 
was outlined. The point of maximal response within 
this area was determined oscillographically. The 
brains were sectioned serially, and the sections 
used to construct a three-dimensional model of the 
thalamus, within which the course of the needle 
tracts was determined. The responsive area in the 
thalamus of the cat is confined solely to pars ex- 
terna and the pars arcuata of the ventro-lateral 
nucleus. Within these nuclei the volume of tha- 
lamic tissue devoted to a particular cutaneous area 
varies directly with the peripheral innervation 
density. The contralateral body surface is repre- 
sented in great detail, with face postero-medially, 
and tail antero-laterally. The axial portions of the 
body from nose to tail are represented in con- 
tinuity across the superior portion of the respon- 
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sive area. There is, thus, no reversal of the cervical 
segments in the thalamus. The extremities are 
represented inferiorly. Ipsilateral face and mouth 
are represented medially to their contralateral 
locations. No other ipsilateral responses were 
noted. 

The study has been extended to the Macaca 
mulatta. 

The effect of pressure breathing on circulating 
blood volume. (1) Fluid loss into the tissue spaces. 
J. P. Henry, H. Jacoss (by invitation), H. Mrr- 
HAM (by invitation) and A. Karstrens (by invita- 
tion). Dept. of Physiology, University of Southern 
California, Los Angeles, California, and Aero 
Medical Laby., Air Materiel Command, Wright 
Field, Dayton, Ohio. A constant elevation of the 
intrathoracic pressure of 20 to 60 mm. Hg results 
in a corresponding increase in mean venous pres- 
sure throughout the body. This in turn leads to a 
disturbance of the normal fluid equilibrium be- 
tween blood and tissue fluid with significant hemo- 
concentration. Hematacrit and hemoglobin estima- 
tions were made on venous blood from eight sub- 
jects submitted to pressure breathing for 30 
minutes at various pressures. In all cases there was 
hemo-concentration which increased in proportion 
to the pressure employed. At 30 mm. Hg mean 
intrathoracic pressure the fluid loss in 30 minutes 
in eight experiments was 4.0 + 0.5 cc./100 ce. 
blood and at 45 mm. Hg in twenty experiments this 
loss increased to approximately 10.3 + 0.5 ec./100 
ec. blood. It is concluded that significant hemo- 
concentration is induced by breathing at pressures 
in the range of 30 to 50 mm. Hg for periods of 15 
to 30 minutes. 

The effect of caloric level of refeeding on the 
recovery of work capacity following semi-starva- 
tion. AusTtIN Hernscuet, Henry Lonostreer 
TayYLor and AnceL Krys. Laboratory of Physio- 
logical Hygiene, University of Minnesota, Minne- 
apolis. The effect of caloric intake level on rate of 
recovery of work capacity following semi-starva- 
tion was determined on 32 young men who lost 24 
per cent of body weight in 6 months on a-semi- 
starvation diet. Work capacity was measured by 
the Harvard Fitness Test. The average pre- 
starvation control Harvard Fitness Test score was 
64.1 + 17.2, time of run 242 + 63.0 seconds and 
work accomplished 4501 + 1173 kg. meters. Values 
at the end of semi-starvation, as per cent of con- 
trol, were 28.4, 20.9 and 15.8 for the score, time of 
run and work accomplished, respectively. For 12 
weeks of restricted rehabilitation the 32 men were 
divided into 4 groups of 8 men; the daily calorie 
intake of the groups differed progressively by 
about 350 Cal. with the weighted average caloric 
intake for this period being 2440, 2795, 3160, and 
3495 for groups Z, L, G, and T, respectively. The 
fitness score at 6 weeks of rehabilitation, as per 






Se 







54 FEDERATION PROCEEDINGS 


cent of control score, was 31.2, 33.3, 48.6 and 49.6 
for groups Z, L, G, and T, respectively, and 43.2, 
50.9, 64.6 and 63.0 at 12 weeks. Substantially the 
same inter-group relationships held for time of 
run and total work accomplished. Recovery was 
significantly slower in groups Z and L than in the 
higher caloric groups but there was no significant 
difference between groups G and T. Supplementa- 
tion of half the subjects in each group with extra 
vitamins had no beneficial effect on the rate of 
rehabilitation. 

The effect of hyperthermia on the flow of thor- 
acic duct lymph. J. F. Herrick and J. L. Bouman. 
Division of Experimental Medicine, The Mayo 
Foundation. Thoracic duct lymph was collected 
continuously from a small polyvinyl tube as a can- 
nula in the thoracic duct. On the second or third 
day after operation the rate of flow was constant 
over a period of several hours when the unanes- 
thetized rat was maintained at normal body tem- 
perature. The rate of flow was from 1 to 2 cc. each 
hour in the rats used. The rectal temperature was 
continuously recorded by means of a thermistor. 
Hyperthermia was induced by placing the rat in 
the radiation field of a microwave generator, the 
magnetron tube oscillating at a frequency of 2450 
megacycles per second. The body temperature of 
the rat began to rise immediately and could be 
maintained at any desired level by altering the out- 
put of the generator. In most experiments when 
the body temperature was elevated more than two 
degrees C. in 15 minutes the flow of lymph was 
reduced for 15-30 minutes subsequently and then 
returned to the control levels. The return toward 
control levels occurred whether the hyperthermia 
was maintained or the animal allowed to return to 
normal body temperature unless lethal tempera- 
tures were reached. Hyperthermia was also pro- 
duced by increasing the environmental tempera- 
ture and humidity. The flow of lymph was similar 
to that observed with microwave induced hyper- 
thermia. 

Further studies on the correlation between skin 
volume pulses and blood flow. A. B. HerrzMAan 
and W. C. Ranpvatu. Department of Physiology, 
St. Louis Univ. Medical School. The correlation 
between the photoelectrically recorded skin pulse 
and the skin blood flow as demonstrated pre- 
viously on the finger has been studied in other skin 
regions in the following experiments: (1) total basal 
cutaneous blood flow as calculated from thermal 
data were compared with the average skin pulse 
which in turn was calculated from a representative 
sampling of skin pulses from the various areas of 
the body. (2) Presumably maximal cutaneous blood 
flows in the forearm during histamine or mecholy] 
iontophoresis as calculated from the venous occlu- 
sion data were compared with the maximal ampli- 


tude of the skin pulses in the dilated areas. The 
two groups of data suggest that the flow equivalents 
of the cutaneous volume pulses as derived from 
previous calibration data on the finger are too 
large to be transferable to other skin regions. The 
lower flow equivalents in the latter may be due to 
differences in the vascular architecture since they 
are obtained at high and low flows. Fair uniformity 
in basal, resting and maximal flows is observed in 
the skin of the legs, arms, and trunk. This sug- 
gests uniform vasomotor tone and an approxi- 
mately equivalent vascular bed in those areas. 
Higher relative and absolute values for flows in 
the hands, feet and face under similar conditions 
may be due to a combination of vasomotor and 
morphological factors. 

Effects of oral cinchona alkaloids on circulation 
of dogs with experimental hypertension. Epwin P. 
Hiatt. Department of Physiology, University of 
North Carolina School of Medicine, Chapel Hill, 
North Carolina. Oral doses of quinine sulfate and 
quinidine sulfate of the order of 15 mg./kg. were 
given to dogs with experimental neurogenic hyper- 
tension. The effect of these drugs on the mean arte- 
rial blood pressure was determined by arterial 
puncture and a mercury manometer. The effective 
renal plasma flow and glomerular filtration rate 
were measured by p-amino hippurate and cre- 
atinine clearances. These alkaloids cause a marked 
fall in arterial blood pressure with a renal vaso- 
dilatation. The accelerated pulse rate is little 
affected. Normal control dogs show minor changes § 
in blood pressure but a renal hyperemia and an § 
increase in pulse rate. The effect of a single dose 
lasts 2-3 hours, but 4 doses at four hour intervals 
will cause the action to persist overnight. It ¢an be 
maintained subsequently by two or three doses a 
day. During a course of such treatment the dogs 
continue to eat and behave normally. When the 
drug is discontinued after several days of adminis- 
tration the circulatory effects disappear in about 
36 hours. The effective plasma concentrations of 
the alkaloids fall in the range of 1 to 3 mg./liter. 
In this range there is rough correlation between 
concentration and effect. Similar experiments are 
being carried out on dogs with experimental renal 
hypertension. 

Is heat death due to a myotoxic factor? WILLIAM 
A. Hiestanp and Forst D. Fuuier (by invita- 
tion). Laboratory of Animal Physiology, Purdue 
University, Lafayette, Indiana and Dept. of 
Zoology, DePauw University, Greencastle, Indiana. 
It has been reported (Fed. Proc. 5(1)43, 1946) that 
rats killed by immersion of the feet in water of 
45°C. produce some substance(s) which if ex- 
tracted from the skeletal muscles and injected 
into recipient rats will cause death in the latter. 
Our results do not corroborate these findings and 
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are stated here. Aqueous extracts of skeletal mus- 
cles of mice and rats exposed to heat were com- 
pared to similar extracts of muscles of control 
animals not exposed to heat and found to be no 
more toxic. Dialysates of such aqueous extracts 
when concentrated and injected into recipient 
mice. cause a progression of symptoms about as 
follows: (1) opisthotonus of lower cord, (2) loco- 
motor ataxia, (3) respiratory distress (panting, 
gasping, hiccoughing), (4) asthenia, (5) head 
tremors, (6) marked gasping, (7) convulsions, (8) 
death. It appears that part of the effects are due 
to stimulation of the central neuraxis beginning at 
the lower cord and progressing anteriorly until the 
animal dies of medullary paralysis. Statistical 
evaluation shows that no real difference exists 
between muscle extracts of heat-killed and non- 
heat-killed animals. The toxic symptoms are not 
due to intravascular thrombosis but resemble 
peptone injection. No increase was found in toxic- 
ity of the muscle extract in animals subjected to 
or killed by barrel ‘“‘shock’’, suffocation, anoxia, as 
well as heat. Thus animals killed by exposure to 
heat appear to die from some cause other than a 
chemical substance toxic to the organism. 
Di-isopropyl fluorephosphate (DFP): site of in- 
jection and variation in response. H. E. Himwicn, 
and A. M. FREEDMAN (by invitation). Army 
Chemical Center, Medical Division, Hdgewood, 
Maryland. Adult male albino rabbits under light 
pentothal anesthesia were injected into the 
femoral artery, femoral vein, carotid artery and 
portal vein with 0.4-0.8 mg./kgm. DFP in saline 
at rate of 0.01 mg./sec. In general, the most re- 
sistant animals were those injected into the portal 
vein. Even with the very high dosage of 0.8 


mg./kgm. nicotinic and muscarinic effects were: 


transitory. These animals made a prompt and un- 
eventful recovery. The most sensitive group were 
those rabbits injected into the femoral vein. They 
displayed all the nicotinic and muscarinic effects 
of DFP toxicity and suffered a higher mortality 
than those rabbits injected into the femoral ar- 
tery. The latter group when exposed to the lower 
dosage displayed only fibrillations in the leg sup- 
plied by the injected artery. In the higher dose 
range, systemic signs although marked were in 
each case less severe than in rabbits injected into 
the femoral vein with the same dose of DFP. The 
mortality of those animals injected into the caro- 
tid artery was similar to the femoral vein group. 
In all instances a marked and persistent unilateral 
meiosis was observed on the injected side. Half of 
the rabbits injected with 0.4 mg./kgm. in one 
carotid tipped their heads with their noses away 
from the side injected and made circular move- 
ments pivoting about on their hind limbs in a 
direction away from the injected side. ¥ 
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The mechanism of these effects will be discussed. 

Estimation of subcutaneous pressure in animals 
explosively decompressed to pressures of 30 mm. 
Hg. F. A. Hitchcock, Floyd M. Beman (by in- 
vitation) and Joun A. Kempu, (by invitation). 
The Laboratory of Aviation Physiology, The Ohio 
State University, Columbus. It has been noted that 
following explosive decompression of dogs to 
levels of approximately 30 mm. Hg a marked sub- 
cutaneous swelling develops. It has been postu- 
lated that this is due to the vaporization of body 
fluids. During other experiments, it has been 
noted that following explosive decompression 
there is a marked rise in venous pressure. It is 
thought that this rise in pressure may be due to an 
increase in the subcutaneous pressure. Arterial 
pressure is maintained at from 50 to 70 mm. Hg 
even though arterial pulse curves indicate that 
cardiac output ceases following explosive decom- 
pression. In preliminary experiments an attempt 
has been made to measure the subcutaneous pres- 
sure which develops during this swelling. Such 
determinations have been made both with the 
mercury manometer and with the electric capaci- 
tance manometer of Lilley. Results indicate that 
subcutaneous pressure following explosive decom- 
pression rises to a point between 29 and 34 mm. Hg 
when the ambient pressure is about 30 mm. Hg. 


Such pressures would be sufficient to prevent the 


vaporization of body fluids and it is believed that 
they are at least in part due to technical difficulties, 
perhaps the introduction of air under the skin at 
the time the needle is inserted. Crude determina- 
tions of the compositions of the subcutaneous gas 
indicate that it is chiefly water vapor. 

Brain and muscle potassium in relation to stress- 
ful activities and adrenal cortical function. Hup- 
SON HOAGLAND and Davip STONE (by invitation). 
Worcester Foundation for Experimental Biology, 
Shrewsbury, Mass. Studies of the concentration of 
brain and muscle potassium of 300 rats were made 
under a variety of experimental conditions. Small 
(0.5 mg. per day) doses of desoxycorticosterone or 
of pregnenolone did not affect brain potassium in 
normal rats; desoxycorticosterone, but not preg- 
nenolone, reduced the concentration of muscle 
potassium by 6.2%. Uncompensated adrenalec- 
tomy increased the concentration of brain potas- 
sium by 24.0% and of muscle potassium by 37.5%. 
Pregnenolone (0.5 mg. per day) lessened the in- 
crease in concentration of brain potassium in 
adrenalectomized rats by 10.0% and of muscle 
potassium concentration by 12.0%. The stress of 
prolonged swimming reduced the concentration of 
brain potassium by 4.4% and that of muscle by 
6.1%. These together with the foregoing results, 
were all statistically significant (P<0.01). There 
was a suggestion that doses of 0.5 mg. per day of 
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both pregnénolone’ and desoxycorticosterone 
tended to prevent decrease in concentration of 
brain potassium due to prolonged swimming al- 
though the results were not statistically signifi- 
cant (P approximately 0.1). Pregnenolone also 
tended to prevent the decrease of potassium con- 
centration in swim-stressed muscle but the P 
value was not significant (0.1 to 0.2). Desoxy- 
corticosterone significantly augmented the de- 
crease of concentration of muscle potassium in 
swim-stressed rats. Pregnenolone has been previ- 
ously found by Pincus and Hoagland to enhance 
the efficiency of prolonged fatiguing psychomotor 
performance in man. Our present findings indicate 
that this substance exerts a homeostatic influence 
in the regulation of brain and muscle potassium. 

Conduction velocity of s:eleto-motor nerve fibers 
to partially paralyzed muscles in human polio- 
myelitis. Ropert Hopes. From the Department 
of Physical Medicine, Graduate School of Medicine, 
and the Eldridge Reeves Johnson Foundation, 
University of Pennsylvania. Maximal muscle ac- 
tion potentials, evoked by percutaneous stimula- 
tion of motor nerves and recorded by surface 
electrodes, were amplified by a condenser-coupled 
differential amplifier and photographed from a 
cathode-ray oscillograph. Conduction velocity of 
the most rapidly conducting nerve fibers supplying 
the intrinsic muscles of the hand and foot was 
determined by stimulating the nerve at two sites, 
measuring the latencies of the muscular responses 
evoked by each shock, and dividing the latency- 
difference by the distance between the points of 
stimulation. Amplitudes of electromyograms from 
some 300 weakened and normal muscles, when 
correlated with clinical evaluations of muscle 
power from these same muscles, indicated that the 
degree of paralysis in poliomyelitis could be reli- 
ably estimated by comparing potentials from pa- 
retic muscles with those from corresponding normal 
muscles. A linear correlation was found between 
the conduction velocity of the fastest nerve fiber 
in the residual innervation of a weakened muscle 
and the maximal electromyogram obtained from 
that muscle. This proportionality existed in 70 
experiments covering a wide range of conduction 
velocities (the lowest being 29 meters per second, 
or 48% of normal) and potential amplitudes (the 
smallest being 0.2 mV, or 2% of normal). 

The close correspondence between conduction 
rate and degree of paralysis is best explained by se- 
lective viral destruction of motoneurons having ax- 
ons of large diameter. Histopathological and other 
data militate against indiscriminate depression of 
axonal excitability as the cause of the slower-than- 
normal conduction velocity in nerve fibers supply- 
ing paretic muscles in poliomyelitis. 

Muscle action potentials in human poliomyelitis 
before and after treatment by Billig’s method. 


Rosert Hopes. From the Department of Physical 
Medicine, Graduate School of Medicine, and the 
Eldridge Reeves Johnson Foundation, Univer. 
sity of Pennsylvania, Philadelphia. Twenty-two 
patients in the convalescent stage of poliomyelitis 
who had shown no change in muscle power for at 
least one year were selected for electromyographic 
study. Maximal muscle action potentials, led from 
surface electrodes, amplified by a condenser- 
coupled differential amplifier, and photographed 
from a cathode-ray oscillograph, were obtained 
by percutaneous motor nerve stimulation. 
Changes from control action potential amplitude 
were followed 0.9 to 17.8 months after treatment 
by the ‘‘closed manual neurotripsy’’ method of 
Billig. Electrical activity was never observed 
after operation in muscles which had not yielded 
action potentials before neurotripsy. In partially 
paralyzed muscles the average potential ampli- 
tude, up to 4 months post-operatively, was less 
than the control. Four to 8 months after treat- 
ment the potentials were on the average slightly 
greater than before operation. At intervals greater 
than 8 months, operated muscles produced po- 
tentials whose average amplitude was 22% greater 
than their respective control values. The increase 
in potential size after 8 months was statistically 
significant. An occasional muscle, examined 1-1} 
years after neurotripsy, showed a slightly smaller 


potential than the control. Even in those rare cases 
indications were that continued recovery would 
eventually produce muscle power equal to or ex- 


ceeding the pre-operative level. The neuro- 
muscular block observed in these patients before 
treatment (Hodes, R.: Am. J. Med. Sci., 213/509, 
1947: Federation Proc., 6: 130, 1947) was either 


‘abolished or markedly reduced after operation. 


The pH of gastric mucous secretion after equili- 
bration in vitro with alveolar air. FRANKLIN Hot- 
LANDER and Frances U. LAUBER (by invitation). 
Gastroenterology Research Laboratory, The Mount 
Sinai Hospital, New York City. It was previously 
found that mucous secretion, collected from dogs’ 
Heidenhain pouches after topical stimulation with 
various agents, possesses pH’s as high as 9.2. 
When these data were grouped according to stimu- 
lus, the group means increased with increasing 
potency of the stimulus, the potency being judged 
by viscosity of the secretion. These observations 
are characteristic of this secretion as it occurs 
inside the gastric cavity, but such ‘‘alkaline”’ 
material probably undergoes CO,-loss between 
secretion by the cells and collection from the 
pouch. Therefore, specimens collected in response 
to emulsions of eugenol (5%) and mustard oil (1%) 
were equilibrated with human “‘alveolar”’ air, and 
the resulting pH’s determined. Similar studies 
were made on blood plasma. Loss of COe, absorbed 
during equilibration, was minimized by layering 
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mineral oil over samples during pH measurement. 
The plasma specimens had initial pH’s (following 
CO, escape) of 7.68-8.11, which dropped to 7.3-7.6 
after equilibration. For eugenol-stimulated mu- 
cus, the pH’s fell to 7.4-7.5; the initial values being 
/.9-8.6. For mustard oil secretion, the values 
dropped from 7.5-7.9 to 7.3-7.4. These results indi- 
cate that the pH of gastric mucous secretion after 
equilibration with ‘‘alveolar”’ air is constant and 
approximately the same as that of blood plasma. 
This suggests that the pH of gastric mucus as it 
exists inside the cell and at the instant of ejection 
into the gastric lumen is approximately that of 
venous blood. 

Autotomy as a test for toxic factor A. L. 
Hopkins (introduced by L. V. Heilbrunn). Ma- 
rine Biological Laboratory, Woods Hole, Mass. 
When the leg of a crab is crushed, the animal typi- 
cally responds by severing the injured appendage. 
This is the well known phenomenon of autotomy. 
It is logical to assume that one of the primary 
stimuli to autotomy is the production of an injury 
substance (toxie factor) by the injured muscles of 
the leg. Evidence for this point of view is given by 
experiments in which injury substances from frog 
muscles were injected into legs of the crabs Libinia 
emarginata and Sesarma cinereum. Injection of 
sea-water into such legs caused no autotomy. Nor 
did the injection of KCl cause autotomy in Se- 
sarma. Also in Libinia preliminary results indicate 
that the legs do not drop off after KCl injection. 
On the other hand, injection of extracts of frog 
muscle caused as much as 50% autotomy of the 
injected legs in Sesarma and 304 in Libinia. The 
method of extraction makes it very improbable 
that the extracts contained any acetylcholine 
(which is known to cause autotomy). These ex- 
periments suggest that the autotomy of crab legs 
may be used as a means of testing for the presence 
of injury substances. 

Standardization of a method for the production of 
experimental atherosclerosis in the chicken. L. 
Horuick (by invitation) and L. N. Karz. 
Cardiovascular Department, Research Institute, 
Michael Reese Hospital, Chicago, Illinois. The 
effect of varying concentrations of dietary choles- 
terol on the degree of hypercholesterolemia, the 
time of development of atheromatous lesions, and 
their severity were determined. Cholestero! feed- 
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ing was instituted in four week old Leghorn cock- 
erels, The results are given in the table herewith. 

Feeding of chclesterol in the dosages employed 
produced a marked rise in the blood cholesterol in 
6-12 times the normal levels within one week. 
There was a relationship between the amount of 
dietary cholesterol and the degree of the hyper- 
cholesterolemia. The critical dose of dietary 
cholesterol for cholesterolemia is between} and1%. 
Doses above this do not produce any greater degree 
of hypercholesterolemia. The earliest atheroma- 
tous lesions occurred within two weeks after the 
commencement of cholesterol feeding. The fre- 
quency of occurrenceand severity of the lesions var- 
ied directly with the amount of cholesterol in the 
diet and the duration of the feeding. In any individ- 
ual group the severity of the lesions closely paral- 
leled the degree and duration of the hypercholes- 
terolemia. 

Orthostatic hypotension following hot or cold 
baths. Steven M. Horvaru. From Department 
of Physical Medicine, Graduate School of Medicine, 
University of Pennsylvania. Transitory non-fatal 
collapse following severe physical effort is a famil- 
iar phenomenon in competitive sport. Similar 
syncopal responses are also observed in individuals 
given hot baths for therapeusis. However, obser- 
vations dealing with the nature of this postural 
hypotension are still few. Subjects were immersed 
for a period of 20 minutes in a bath of either 18° 
or 40°C. Heart rate, blood pressure, cardiac output 
and body temperature measurements were made 
in the supine and erect (70°) positions before and 
after the bath. Position was always changed pas- 
sively by means of a tilting ballistocardiograph. 
Approximately one-half of the subjects showed 
evidences of orthostatic hypotension following the 
hot bath. No subject showed such tendencies fol- 
lowing the cold. The alterations in cardiovascular 
responses to changes in environmental tempera- 
ture and posture will be discussed. 

Direct experiments on the relation between the 
form of the ballistocardiogram and the shape of the 
systolic velocity curve in the aorta of man. ORVILLE 
Horwitz (by invitation), Roperr L. Mayocx 
(by invitation), and Isaac Starr. From the De- 
partment of Therapeutic Research and the Depart- 
ment of Medicine, University of Pennsylvania. As 
the first.step of necropsy the aorta was cannulated 
through the aortic valve by a cannula of 2 cm. 
diameter, bent into a right angle and leading to a 
piston syringe so altered that the diameter of its 
outlet equalled that of the cannula. The cadaver 
was laid on the ballistocardiogram with the cathe- 
ter in place. A reservuir filled with saline, placed 
1.3 meters above the subject, was connected to a 
cannula in the femoral artery to keep the aorta 
full and provide a more normal pressure. An opti- 
cal record of the piston’s position at each instant 





58 


of time was recorded on the same film with the 
ballistocardiogram. A large variety of ‘‘systolic’”’ 
ejection curves was secured by pushing or striking 
the piston in various manners. We have over 40 
such experiments in 4 cadavers. When the ejection 
velocity curve was smooth and reached maximum 
velocity early in ‘‘systole’’ the ballistic form re- 
sembled that found in healthy persons during life, 
except that there was no H wave and I was smaller 
in relation to J than usual. When maximum vel- 
ocity was attained late, or when the curve was not. 
smooth, the ballistic form was highly abnornal. 
So the form of the ballistocardiogram was com- 
pletely dependent on the shape of the aortic vel- 
ocity curve and the results conformed in general 
to our expectations from theoretical considera- 
tions. 

The knowledge gained will permit a more exact 
interpretation of abnormal ballistic forms in 
physiological terms. 

Heating of human muscle tissue by micro waves. 
S. M. Horvatn, R. N. MILuer (by invitation) 
and B. K. Hutt (by invitation). From the De- 
partment of Physical Medicine, Graduate School of 
Medicine, University of Pennsylvania. The pres- 
ent modes of local heating are extremely inefficient 
in respect to their ability to penetrate deeply into 
tissues. It has been shown, however, that the em- 
ployment of high frequency electrical energy can 
heat deeply and presumably quickly (although 
this latter point has defied experimental proof). 
While short wave diathermy (waves of several 
meters) is not readily adaptable to the heating of 
small areas, recent availability of generators pro- 
ducing wave lengths in the cen‘timeter range 
which can be focused on small areas offers a tool 
which could provide such localization. The evalu- 
ation of Micro Wave energy sources as a means of 
providing deep and localized heating of tissues 
was made on eight subjects. These waves were 
directed at the outer lateral surface of the thigh 
for a period of fifteen minutes with the power 
loads varying in different experiments from 32 to 
112 watts. Surface, subcutaneous and muscle (1 to 
2 inches) temperatures were measured prior to and 
immediately following the application of the heat 
source. Observations were continued for periods of 
one to two hours. Due to the properties of the 
waves it was not feasible to measure temperatures 
with thermocouples during the exposure. In gen- 
eral the increase in temperature in the surface, 
subcutaneous and muscular tissues was roughly 
equivalent, a matter of 3° to 4°C. In a number of 
instances subcutaneous temperatures were ap- 
preciably higher than elsewhere in the area, and 
values as high as 44°C. were recorded. All tempera- 
ture changes were definitely localized in the sense 
that no increases were observed outside the area 
immediately under the directors employed to 
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project the high frequency waves. As far as is 
known at present, their maximum depth of pene- 
tration appears to be approximately two inches. - 
Muscle temperatures of the opposite side of the 
thigh did not differ appreciably from control 
values. No changes in body (rectal) temperature 
were observed even when exposure periods were 
lengthened to thirty minutes. 

Statistical analysis of filtration rate and renal 
plasma flow in normal dog and man. C. RILEy 
Houck. From the Departments of Physiology, New 
York University College of Medicine, New York 
and the University of Tennessee College of 
Medicine, Memphis, Tennessee. The filtration 
rate (creatinine clearance) and the effective 
renal plasma flow (para-aminohippurie acid 
clearance) in 75 normal, trained, fasted, conscious 
female dogs have been analyzed. Related to sur- 
face area, filtration rate has a mean of 84.4 cc./ 
min./m?; range, 43-133; standard deviation, 19.1; 
coefficient of variation (100 X standard deviation/ 
mean), 22.6. Plasma flow has a mean of 266 cc./ 
min./m?; range, 139-430; standard deviation, 66; 
coefficient of variation, 24.8. The coefficient of 
cerrelation (r) between these functions is 0.79. 
Related to body weight, filtration rate*has a mean 
of 4.29 cc./min./kg; range, 2.15-8.32; standard 
deviation, 1.01; coefficient of variation, 23.6. 
Plasma flow has a mean of 13.51 cc./min./kg; 
range, 8.05-22.43; standard deviation, 3.26; coef- 
ficient of variation, 24.1. The coefficient of cor- 
relation is 0.73. In a comparable analysis in 61 
normal men (data from H. W. Smith, Lectures on 
the Kidney, University of Kansas, Lawrence, 
1943), filtration rate has a mean of 75 cc./min./m?; 
range, 51.4-103.2; standard deviation, 12.7; coef- 
ficient of variation, 16.9. Plasma flow has a mean of 
403 cc./min./m?; range, 198-546; standard devia- 
tion, 78.5; coefficient of variation, 19.5. The co- 
efficient of correlation between these functions is 
0.82. The dog has a greater filtration rate than 
man on a surface area basis, but a smaller effec- 
tive renal plasma flow. Therefore, the filtration 
fraction (filtration/flow) in the dog (0.317) is 
higher than in man (0.186). The correlation be- 
tween filtration and flow seems only slightly 
better in man than in the dog. 

Chemical studies of sex steroid balance in human 
subjects. F. D. Humm (by invitation) and W. T. 
Sater. From the Laboratories of Pharmacology 
and Toxicology, Yale University School of Medi- 
cine, New Haven, Connecticut. When “the sex 
steroid hormones in the urine are evaluated for 
normal subjects, cancerous individuals and pa- 
tients exhibiting various endocrinopathies, char- 
acteristic values are obtained by chemical meth- 
ods. In the normal female, near the menstrual 
period the value for ‘‘estroid’”’ excretion is fre- 
quently close to the normal male range; whereas 











at the time of ovulation it rises to a sharp peak. 
In general, however, the range of ‘‘estroid’’ ex- 
cretion'as determined chemically in the urine of 


’ young females is definitely higher than the range 


for normal males. Similarly the range of 17-keto- 
steroid excretion is usually definitely below that 
for males. This discrepancy between male and 
female becomes accentuated if 1000 X the ratio of 
“estroid’ to 17-ketosteroids is determined. 

The values so obtained by chemical methodsare at 
least as significant as biological assays. Chemical 
methods have the advantage of greater conven- 
ience and somewhat greater accuracy. Charac- 
teristic chemical values for ‘‘estroids’’ (micro- 
grams per 24 hours) and 17-ketosteroids (milli- 
grams per 24 hours) follow: 

Normal woman (aged 25) at ovulation: 59 and 

7.8 

Adrenal virilism, female, aged 42: 44 and 42.9 

Gynecomastia, male, aged 27: 8 and 7.9 

Hypogonadism, male, aged 19: 4 and 6.1 

Hypopituitarism, male, aged 47: 0 and 1.9 

Fibroadenoma of breast, female, aged 26: 10 

and 14.6 

Breast carcinoma, female, aged 54: 4 and 3.4 
Further detailed data in characteristic cases are 
discussed. In particular, the effect of the adminis- 
tration of stilbestrol and testosterone are noted. 

Muscular atrophy as a state of ‘‘local hyper- 
thyroidism’’. Ernst G. Hurr (introduced by 
Ernst Fischer). Baruch Center of Physical Medi- 
cine and Department of Physiology, Medical Col- 
lege of Virginia, Richmond. Several biochemical 
data suggested that the state of a denervated 
muscle can be regarded as a ‘‘looal hyperthyroid- 
ism”. Two possibilities were regarded: 1) The 
production of thyroxin in the thyroid gland has a 
greater effect on the denervated than on the 
normal muscle. 2) The extrathyroidal production 
of thyroxin in the denervated muscle is different 
from that in the normal muscle. Experiments on 
rats: Thyroxin (sub.cut.; 2 weeks) accelerates, 
while thiourea inhibits the atrophy. The dif- 
ferences were small, but particularly in the case of 
thyroxin highiy significant. The effects cannot be 
explained merely by movement of water. The 
differences are also significant by calculating on 
the basis of the dried muscle. Arsenic and 2,4- 
Dinitrophenol accelerate the atrophy also. The 
degree of atrophy when completely carbohydrate- 
free or fat-free diets were given was the same as 
when mixed diet was given. Complete protein-free 
diet retards the atrophy. The differences were 
significant, for both wet and dry muscle weight. 
This could be the result of the lack of ‘specific 
dynamic action” of protein. Dose-response curves 
for thiourea: At all doses (2.5-40 mg./100 g.) 
the thyroid glands of control rats were slightly 

heavier than those of rats with both the ischiadic 
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nerves cut. The diet of those rats was dog chow, 
which is rich in iodine. By giving a low iodine con- 
tent diet (Gluten, Cornmeal, Corn Oil, CaCo;, 
NaCl), the dose response curves show the opposite 
relations. At all doses, the thyroid glands of con- 
trol rats were slightly lighter than those of rats 
with both ischiadic nerves cut. 

Effects of tris-(8-chloroethyl) amine on respira- 
tion, carbohydrate and protein synthesis, and cell 
division in chilomonas. JoHN O. HuTCHENS, BETTY 
Popo.sky (by invitation) and T. M. McManuon 
(by invitation). Toxicity Laboratory and Depart- 
ment of Physiology, University of Chicago. Chilo- 
monas paramecium grows rapidly in pure culture 
in solutions containing carbon as acetate and 
nitrogen as ammonia. Effects of tris-(6-chloro- 
ethyl) amine (HN-3) on rate of oxygen consump- 
tion, utilization of acetate, utilization of ammonia, 
synthesis of starch, synthesis of protein, and rate 
of cell division in this organism have been studied. 
When HN-3 in concentrations of 10 to 5 X 10™ 
M is added to cultures and the cells incubated in 
the presence of the HN-3 and/or its hydrolysis 
products the following effects are observed: (1) 
Oxygen consumption is not significantly de- 
pressed. (2) Acetate utilization and starch syn- 
thesis are not significantly depressed. (3) Ammonia 
utilization and protein synthesis are markedly 
inhibited. (4) Cell division is inhibited. The net 
effect is an increase in cell size, each cell contain- 
ing a greater amount and proportion of starch and 
a smaller proportion of protein. At times varying 
from 5-15 hours, depending on HN-3 concentra- 
tion, the rate of cell division returns toward 
normal and the cells tend toward normal size and 
content. 

When 10° M HN-3 is employed, as above, 
death of the cells occurs within one hour. Brief 
exposures to this concentration followed by wash- 
ing of the cells permits isolation of a small pro- 
portion of survivors. Pure ciones so isolated show 
persisting attenuated rates of growth, respiration, 
and synthesis of components for at least seyeral 
months. 

Reflex activities and peristaltic function of the 
esophagus. Kao Hwane (introduced by A. C. 
Ivy). Dept. of Clinical Science, University of Il- 
linois College of Medicine, Chicago. We have 
previously reported that the cervical portion of 
the esophagus in the dog receives from the vagus 
a@ separate motor nerve supply which has been 
designated as the pharyngo-esophageal nerve 

and was found to be responsible for all the motor 
activities of the cervical esophagus, peristaltic or 
of any other origin. When a gasping type of res- 
piration developed in anesthetized dogs, the 
cervical portion or sometimes the entire length of 
the esophagus manifested spasmodic contractions 
synchronous with the inspiratory phase. The 
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cervical component of this contraction was abol- 
ished after bilateral section of the pharyngo- 
esophageal nerve. Stimulation of the central end 
of the vagus nerve is known to produce reflex 
contraction of mainly the cervical esophagus. 
This was found to be an ipsilateral reflex, being 
abolished by section of the pharyngo-esophageal 
nerve of the same side. Under morphine and 
procaine infiltration anesthesia the peristaltic 
function of the esophagus of the dog could be 
studied byintroducing a balloon through thestoma 
of an esophagostomy located at the base of the 
neck. Secondary peristalsis was demonstrated 
throughout the entire length of the esophagus. A 
swallowing reflex was shown to arise from the 
cervical esophagus on distension. The pharyngo- 
esophageal nerve was found to be merely the ef- 
ferent pathway for the peristaltic function of the 
cervical esophagus, both primary and secondary. 
Section of the recurrent laryngeal nerves close to 
the cricoid cartilage abolished in most dogs the 
swallowing reflex and also the secondary peri- 
stalsis of the cervical esophagus while the primary 
peristalsis was preserved. 

Changes in urinary glucose and nitrogen following 
adrenalectomy in the force-fed diabetic rat. D. J. 
INGLE and M. C. Prestrup (by invitation). Re- 
search Laboratories, The Upjohn Company, Kala- 
mazoo, Michigan. Earlier studies of adrenalectomy 
in diabetic animals indicated that the ameliora- 
tion of the diabetes was due principally to a de- 
crease in gluconeogenesis from protein, as evi- 
denced by the striking decrease in urinary 
nitrogen. Consider: (1) the abnormally high food- 
intake of the diabetic animal is depressed to 
subnormal levels by adrenalectomy; (2) the ab- 
normally high nitrogen loss of the diabetic animal 
falls to normal when the wasting of glucose is 
stopped. On these grounds it can be postulated 
that the change in nitrogen balance following 
adrenalectomy is secondary to an improvement 
in the utilization of carbohydrate and to changes 
in food-intake. 

Partially depancreatized male rats of the Sprague- 
Dawley strain were force-fed a,medium carbohy- 
drate diet and given saline to drink throughout the 
experiment. They excreted an average of 3.5 to 4.0 
grams of glucose per day. The nitrogen loss was 
greater than normal. Following adrenalectomy 
there was a sharp rise in nitrogen loss by the third 
day which coincided with a fall in urinary glucose. 
The urinary glucose disappeared and the urinary 
nitrogen fell gradually to normal values, but not 
below. A decrease in gluconeogenesis from protein, 
as evidenced by the change in urinary nitrogen, 
could account but for little glucose. Adrenalectomy 
either caused a change in gluconeogenesis from fat 
or the animals regained the ability to utilize (oxi- 
dation, storage or conversion) the carbohydrate of 
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adrenalectomy. 

Further observations on the effect of pentobar- 
bital and of an adrenolytic agent upon the survival 
of animals subjected to a procedure resulting in 
experimental emorrhagic shock. R. C. INGRAHAM 
and FRANKLIN ROEMHILD (by invitation), and 
H. Go.ipsere (by invitation). Department of 
Physiology, University of Illinois College of Medi- 
cine, Chicago. We have previously observed that 
animals hemorrhaged to establish a blood pressure 
of 35-38 mm. Hg and maintained at this constant 
level for 90 min., pass into irreversible hemor- 
rhagic shock in 70% of all cases and die despite 
transfusion. It was further observed that carefully 
designed therapy with pentobarbital and diben- 
amine had a marked beneficial effect on the sur- 
vival of these animals. It was desired in these 
experiments to attempt to evaluate the efficiency 
of these agents upon the survival of animals in 
which the impending shock state is established by 
hemorrhaging the animal until the residual blood 
volume had been reduced below the generally 
accepted 60% of normal. In this type of procedure 
no attempt is made to maintain the blood pressure 
at any given constant level during the course of 
hypotension. Twenty dogs were subjected to the 
Wolcott method of producing the hemorrhagic 
shock state. It was intended that three hours 
after hemorrhage, the animals would be reinfused 
with all the remaining withdrawn blood. It was 
found 55% could not withstand a period of hypo- 
tension of this length. Fatality rate for the entire 
series was 80%. In the second series of 20 dogs, 
7 mg./kg. of pentobarbital was injected slowly 
10 min. after hemorrhage. Additional smaller 
amounts were injected as required to maintain the 
animals in a light state of sedation. 40% of the 
animals in this series were not able to withstand 
the three hour period of hypotension. The fatality 
rate for this series was 70%. In the third series, 
the adrenolytic compound was administered in 
doses of 3 to 1 mg./kg. 10 min. after hemorrhage. 
44% of the animals in this series either died or 
showed definite signs of dying from cardio-respira- 
tory before the three hour period had elapsed. 
56% withstood the three hour period of drastic 
hypotension and the fatality rate for the entire 
series was 73%. 

The effect of pressure breathing on circulating 
blood volume. (2) Distensicn of the venous reser- 
voirs. H. Jacoss (by invitation), A. KarsTENs 
(by invitation) and J. P. Henry. Aero Medical 
Laby., Air Materiel Command, Wright Field, 
Dayton, Ohio. In addition to inducing a loss of 
fluid from the circulation, an increase in venous 
pressure induced by pressure breathing distends 
the veins that lie outside the raised pressure area 
of the head and trunk thus pooling a certain por- 
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tion of the available circulating blood. The method 
of Ebert and Stead, J.C.L. 19: 561, 1940, was 
applied to an estimation of the volume of blood 
sequestered from the circulation during pressure 
breathing. An approximate determination was 
made by this method of differences of the volume 
of blood in the two legs and one arm, isolated by 
application of arterial occlusion cuffs. The results 
of comparison made between the volumes thus 
obtained without and with pressure breathing at 
40 mm. Hg for 2 minutes were variable. However, 
the approximate mean volume change due to blood 
sequestered in the legs and one arm in four sub- 
jects, each submitted to three series of estima- 
tions, was calculated at approximately 300 cc. 
or 6% of the total blood volume. This change is 
in fair agreement with estimations made by ple- 
thysmographic and teeter-board methods. When 
combined with the loss as determined from hemo- 
concentration studies, the estimated total loss of 
circulating blood volume when breathing for. 30 
minutes at 50 mm. Hg pressure amounts to as 
much as 15 to 20 per cent. Still higher pressures 
will lead to even greater losses of blood volume. 
These changes are in themselves adequate to 
account for the frequent development of syncope 
during periods of raised intrathoracic pressure. 

The effect of parathormone on the renal tubular 
reabsorption of inorganic phosphate. IrrakHAR 
JAHAN (Post-graduate fellow of’ the Govt. of 
India) (by invitation) and R. F. Pirts. Depart- 
ment of Physiology, Syracuse University College 
of Medicine, Syracuse, New York. The effect of 
parathormone on the renal tubular reabsorption 


of inorganic phosphate has been studied in twelve 


experiments on two female dogs. Six experiments 
were performed with and six without parathor- 
mone, the latter serving as controls. In the ones 
with parathormone the extract (Lilly) was given 
subcutaneousiy in two injections of 3 cc. (U.S.P. 
300 units) each, separated by in interval of 6 
hours, starting about 20 hours previous to the 
experiment. The plasma inorganic phosphate was 
varied over a range of 0.9 to 5.58 mM/liter by 
intravenous infusion of inorganic phosphate of 
pH 7.4. The rate of glomerular filtration was 
Measured by creatinine clearance. Prior to the 
administration of phosphate there was no ap- 
parent difference either in the plasma level or in 
the rate of excretion of phosphate in the six con- 
trol experiments and in the six in which para- 
thormone was administered. In contrast, the 
plasma calcium level and the rate of calcium ex- 
cretion were considerably elevated in the para- 
thormone experiments in comparison with the 
eontrol ones. When the plasma level of inorganic 
phosphate was increased from 0.9 to 5.58 mM/ 
liter, the rate of renal tubular reabsorption of 
phosphate was: the same in the parathormone 
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treated animals and in the controls within limits 
of experimentel error. It is concluded*that in- 
creases in plasma calcium level and in the rate of 
calcium excretion in parathormone treated ani- 
mals are not related to effects of parathormone 
on the phosphate reabsorptive mechanism of the 
kidney. t 

Pulmonary gas exchange following ligation of a 
pulmonary artery in man. O. H. JANTON (by invita- 
tion), H. P. Reponpo (by invitation) and J. C. 
Scorr. Department of Physiology, The Hahnemann 
Medical College, Philadelphia, Pennsylvania. A 21 
year old male at operation on 10/24/47 for 
ligation of a recanalized patent ductus arteriosus 
was found to have had a completely ligated left 
pulmonary artery (done in 1941) and a patent duc- 
tus. No gross pathology of the left lung was noted 
except for a residual adhesive pleuritis. The duc- 
tus was ligated and patient made an uneventful 
recovery. Angiography gave no evidence of left 
pulmonary circulation. On 11/18/47 samples of 
air were collected by a bronchospirometric cathe- 
ter (Gebauer) simultaneously from the right and 
left sides at the end of a forced expiration follow- 
ing a normal expiration. Three pairs of samples 
were collected at intervals of 3 or 4 minutes. 
During procedure patient was uncomfortable 
and dyspneic. Average Co, and O, values for the 
left side were 3.74% and 19.14% respectively; 
for the right side 6.15% and 10.51%. Successive 
pairs of samples agreed approximately, although 
there was a progressive fall in oxygen on the right 
side. The difference in CO, and O, from room air, 
in samples obtained from the left side could have 
been due to mixing of the right and left lung air 
during periods of breathing between collection of 
samples as the two sides were sealed by inflatable 
cuffs only during the time of sampling. A bronchial 
artery anastomosis with pulmonary capillary bed 
may have accounted for CO, O. values on the 
left side but no evidence for this assumption is 
available. Normal tidal air was 879 cc. which sup- 
ports the assumption that little gaseous excharge 
was occurring on left side. 

Thalamo-cortical systems and the electrical 
activity of the brain. HERBERT H. JAsPeR and JAN 
DROOGLEEVER-ForRTUYN (by invitation). From 
the Department of Neurology and Neurosurgery of 
McGill University and the Montreal Neurological 
Institute. Local electrical activity from specific 
cortical areas, and from certain subcortical struc- 
tures was recorded in cats and monkeys during 
light barbiturate anesthesia, or in unanesthetized 
animals following medullary section as described 
by Bremer. The electrical response of the cortex 
to visual, auditory, and somato-sensory afferent 
impulses was characterized not only by evoked 
potentials in local primary (and secondary) re- 
ceiving areas, but also by a less well localized 
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rhythmic response in the receiving area as a 
whole, sécondary responses in many other cortical 
areas, and by a desynchronization of rhythmic 
activity in associated areas. Under certain condi- 
tions it seemed that a large portion of the cortex 
reacted in some way to a single specific afferent 
stimulus. Local stimulation of thalamic relay 
nuclei produced similar local effects in their areas 
of cortical projection with less generalized re- 
sponse. Control of rhythmic activity over wide- 
spread areas of the cortex was possible by local 
stimulation of the intralaminar nuclei of the 
thalamus and the n. reticularis. The distribution 
of patterns of spontaneous electrical activity 
seemed to follow units of nuclear thalamo-cortical 
projection systems. Integration and synchroniza- 
tion of these units was affected by the intralaminar 
and reticular systems of the thalamus. The pat- 
tern of rhythmic electrical activity characteristic 
of a given cortical area was abolished if its thal- 
amic nucleus was destroyed. 

Arterial pulses simulated in electrical analogues 
of the circulatory system. KENNETH E. JocHIM. 
Dept. of Physiology, Univ. of Kansas, Lawrence. 
Previous reports (Fed. Proc. 1: 48, 1942; 5: 52, 
1946; 6: 136, 1947) have dealt with arterial pressure 
pulses and flow pulses recorded from a simplified 
mechanical model of the circulatory system, and 
have presented a mathematical analysis of the 
behavior of such a medel. It has been found pos- 
sible to set up various types of pulsed electrical 
networks as analogues of the circulatory system. 
In these networks the circuit parameters of capaci- 
tance, resistance and inductance are analogous, 
respectively, to vascular distensibility, resistance 
to blood flow and mass of moving blood. Voltage 
and current pulses were recorded from these 
circuits and compared with corresponding pressure 
and flow pulses obtained on animals. Factors 
determing the wave form of the electrical pulses 
were analyzed and the possible influence of analo- 
gous factors on arterial pulses in the animal were 
indicated. The use of electrical circuit analogues 
in the study of the circulatory system has the 
following advantages: (1) with electrical networks 
it is relatively easy to simulate in the laboratory 
many of the complex characteristics of the circula- 
tion, (2) the various circuit parameters can be 
accurately controlled, and (3) precise measure- 
ments of all variables can be made. 

Studies on deceleration. Mitton Jorre (by 
invitation) and F. A. Hircucock. The Laboratory 
of Aviation Physiology, the Gio State University, 
Columbus. In order to investigate the physio- 
logical effects of rapid, severe deceleration it is 
first necessary to know the strength of the struc- 
tural components affected and their resistance 
to deceleration forces. The literature on the sub- 
ject is nil. Thoraces of normal human individuals 
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were obtained and the physical properties of the : 
ribs investigated by means of the Olsen Universal te 
Lever Type Testing machine which applied an th 
anterior posterior compression to the rib to the A 
point of destruction. All ribs tested broke in the . 
anterior third at an average value of about 15 lbs, 0 
Curves of load vs. distortion were drawn, and cal. _ 
culations of total energy absorbed were made, de 
All ribs absorbed energy in the range of 10-100 a 
inch pounds. Obviously the thorax can absorb i 
more energy, up to 1000 foot lbs. or more, and we th 
conclude that the bony structures contribute & . 
little to the total strength. Bone ash determina. a 
tions made on fat free, dry bone showed no varia- ‘ins 
tion correlating with strength. The strength of the ad 
intact human thorax by means of simulated ee 
decelerations is being observed by means of the El 
fluoroscope. Changes in the viscera are also ob- Fo 
served and animal experiments to determine on 
changes in cardiology (pressure and E.K.G.) with & a, 
similar constriction of the thorax and abdomen ans 
are under way. giv 
The thermal denaturation of tobacco mosaic virus § .,,, 
in relation to hydrostatic pressure. Ff. H. JoHNsSon, hee 
M. B. Bay.or (by invitation) and D. Fraser (by lone 
invitation). Department of Biology, Princeton ‘ow 
University, Princeton, N. J. The thermal dena-¥ o¢ , 
turation of tobacco mosaic virus, as measured by whe 
decrease in soluble protein, at pH 7.0 in 0.1 M ier 
phosphate buffer, follows the kinetics of a first diff 
order reaction at both normal and increased 5b 
hydrostatic pressures. Pressure retards the reac- tein 
tion, the rate constant changing from 0.007% pote 
min. at 68.8°C. and normal pressure, to 0.0013 § |. 
min.~! under 7,000 Ibs. per sq. in., indicating 4 iat 
volume increase of activation, AV}, of very close ¢,,. 
to 100 ce. per mole. Using this value for AV}, and# ,..., 
153,000 calories for AH} as reported by Lauffer and of th 
Price (Jour. Biol. Chem., 133: 1, 1940), rates De 
calculated according to the Theory of Absolute stru 
Reaction Rates for various pressures up to 10,00 8 tog 
Ibs. per sq. in., and 72.5° as well as 68.8°C., were ologr 
found to agree closely with the data from experi- Cher 
ments. The free energy of activation, AF, at Iin, 
normal pressure was computed to be 26,200 calories & the + 
at 68.8° and 24,819 calories at 72.5°C., with aBito q 
entropy of activation, AE}, of 370.89 calories pet ® Tem 





degree. The AV{t of 100 cc. per mole is of the same 
order of magnitude as that which has been re 
ported for proteins of much lower molecular weight 
than tobacco mosaic virus, e. g., human serum 
globulin as well as intracellular and extracted § 
enzymes. 

Electrochemical determination of ionic diffusion 
through the synovial membrane. N. R. Joseri 
(by invitation), C. I. Reep and I. E. Steck (by 
invitation). Department of Physiology, College 
of Medicine and Department of Chemistry, Collegt 
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of Pharmacy, University of Illinois. Electro- 
chemical methods of determining diffusion po- 
tentials have been applied in vivo to the study of 
the synovial membrane. The electrodes were the 
Ag-AgCl type in identical 0.15 m NaCl solution. 
The reference electrode was connected to the same 
solution inserted subcutaneously through an in- 
sulated. needle outside the knee joint capsule of 
dogs. The indicator electrode was connected by 
means of a saturated KCl agar bridge to solution 
within the joint. Electrical contact was made 
through an insulated needle inserted into the 
joint cavity. Solutions of various electrolytes of 
any concentration were introduced into the joint 
and the differences of potential observed. In 
addition, currents through external resistance 
were determined, with or without applied external 
E.M.F. Polarization effects were also observed. 
For most inorganic ions of the alkali, alkali earth 
and halogen series, the resting potentials are 
stable and reversible. The relative ionic mobilities 
correspond in many cases to those in water. Iodide 
gives a high positive potential, indicating high 
mobility in the tissues, while calcium and mag- 
nesium ions were also quite positive, indicating 
low mobilities. Salicylate and benzoate showed 
lower mobility than chloride, the least diffusible 
of the halides. Their mobility relative to chloride 
was greater in tissues than in water. Calculations 
were based on the Planck-Henderson theory of 
diffusion potentials. Acetyl salicylate ion and its 
5 brom derivative in dilute solutions made iso- 
tonic with glucose showed initially high positive 
potentials that rapidly drifted negative. Similar 
results were observed with CNS ion. Studies of 
currents through an external circuit give data on 
the stability of the diffusion potentials, on specific 
rates of transference of ions and on the resistance 
of the membrane. 

Determination of circulation rate in articular 
structures. E. Kapian and N. R. JosepnH (in- 
troduced by C. I. Reed). Department of Physi- 
ology, College of Medicine and Department of 
Chemistry, College of Pharmacy, University of 
Illinois. The experimental method is to increase 
the temperature within the knee joint of dogs and 
to determine the subsequent rate of cooling. 
Temperature is increased by electrically heating 
for one minute a needle inserted into the joint 
cavity. The needle is wound with a number of 
turns of fine insulated copper wire which conducts 
the heating current. This is regulated to raise the 
temperature of the joint about 5°C. After the 


Sheating period the temperature is allowed to 


equilibrate. Temperatures are observed by means 
of a thermocouple inserted through the needle. 
When the logarithm of temperature displacement 
is plotted against time of cooling, a linear relation 
is found: log AT = log AT° — kt. where AT is the 
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temperature displacement from equilibrium at 
time t, AT° is the initial displacement when t is 
zero, and k is a constant. Theoretically k is pro- 
portional to the circulation rate and inversely 
proportional to the volume of the static fluid 
which is cooled. The relation is of the form: 2.303 
k = (a + r/v); where r is the circulation rate in 
cc. per unit time, v is the volume of the static 
fluid in cc., and a is a constant proportional to 
the static cooling rate when r is zero. As an average 
for dogs, k is approximately 0.4 reciprocal minutes. 
Evaluation of the data shows that on the average 
a is 0.17 reciprocal minutes and r/v is 0.75. Thus 
the normal circulation rate in the articular struc- 
tures is 0.75 ec. per minute per ce. of static fluid. 
Variations of rates under various experimental 
conditions such as external changes of temperature 
and administration of drugs have been observed. 

Seismography applied to the study of track run- 
ring. Peter V. Karpovicn and NatHan MILLMAN 
(by invitation). Dept. of Physiology, Springfield 
College, Springfield, Mass. A new method for the 
study of track running has been developed. It 
employs a number of seismometers placed along 
the track at 20 yard intervals and the direct meas- 
uring of the distances between the footprints left 
on lime sprinkled over the cinders. The impacts 
made by runners’ feet on the track cause oscilla- 
tions of the ground, which are picked up by the 
seismometers and are recorded on a portable 
electrocardiograph. (Sanborn Cardiette) The 
time intervals are also recorded in 75 of a second. 
This method enables to calculate the following: 
a—velocity of running at each step; b—duration 
of each step; c—length of each step. A few pre- 
liminary tests indicated that in sprint running the 
step made with the right leg is usually greater in 
length and faster than that made with left leg. 
This is because most people are right handed and 
their left legs are stronger than their right legs. 
Left handed people will have the reverse. An ex- 
ception was observed in one left-handed man who 
developed athletic habits of a right handed man 
and therefore had his left leg stronger than the 
right one. During distance runs no difference in 
the length of steps has been observed. 

A method of determining the spread of excitation 
in the ventricles of the dog’s heart. W. KaurMAN 
(by invitation), H. M. Currnorr (by invitation) 
and L. H. Nauum. Laby. of Physiology, Yale Univ. 
School of Medicine, New Haven, Conn. In any 
lead, during the inscription of the QRS complex, 
an upward deflection indicates electrical effects 
preponderantly from a distal area; a downward 
deflection indicates electrical effects preponder- 
antly from a proximal area; and no deflection 
indicates that excitation is occurring either in an 
intermediate area, or simultaneously in a proximal 
and distal region where the electrical effects are 




























equal, but oppositely directed. The ventricular 
region being depolarized at any given time can be 
identified by an analysis of the positions of instan- 
taneous points of the QRS complex in three simul - 
taneously recorded unipolar limb leads (Vr, VI, 
Vf). The sequence of ventricular excitation can 
be determined by the analysis, at’ successive time 
intervals, of instantaneous points of the QRS 
complex in the three simultaneously recorded 
unipolar limb leads. In dogs with intact chests, 
the first region of ventricular excitation lies within 
the mid-portion of the left anterior ventricle, 
near the septum; then, excitation spreads succes- 
sively to the right anterior ventricle, to the pos- 
terior septum and posterior right ventricle, and 
to the apex and left posterior ventricle. The 
regions last depolarized lie in the right anterior 
ventricle near the pulmonary conus, and in the 
uppermost portion of the left posterior ventricle. 
These findings obtained by an indirect method are 
in accord with the results of direct measurements 
of the order of ventricular excitation of the dog’s 
heart. 

The effects of insulin hypoglycemia and coma on 
human cerebral metabolism and blood flow. Sry- 
MoUR §. Kety, Francis D. W. Lukens, RACHEL 
B. Wooprorp (by invitation), Meret H. HarmMe. 
(by invitation), F. A. FreYHAN (by invitation), 
and Car F. Scumipt. Departments of Pharmacoi- 
ogy, Medicine and Psychiatry, University of Penn- 
sylvania and the Delaware State Hospital. Measure- 
ments of cerebral blood flow by means of the 
nitrous oxide technique permitted determination 
of cerebral oxygen and glucose utilization in 5 
schizophrenics in the resting state and in hypo- 
glycemia both with and without coma. Average 
results are presented in the table. The arterial 
glucose shows a progressive fall while the oxygen 
and carbon dioxide contents are not significantly 
changed. The mean arterial blood pressure and 
the cerebral blood flow were not significantly 
affected. There is a progressive fall in both oxygen 
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and blood glucose utilization by the brain as 
hypoglycemia and coma develop and these changes 
are statistically significant. The cerebral RQ is 
not significantly changed from unity throughout, 
The ratio of oxygen consumed to blood glucose 
utilized by the brain confirms the conclusion of 
earlier workers that. glucose is the sole foodstuff 
of the resting brain. The increase in this ratio 
as hypoglycemia progresses indicates either the 
oxidation of some other substance or the utiliza. 
tion by the brain of its own carbohydrate stores, 
Tryptic activity of pancreatic juice after dilution 
with gastric juice. EvrizanetH N. Kine (by in. 
vitation), M. H. F. Fremman, and I. J. Pincus 
(by invitation). Department of Physiology, Je- 
ferson Medical College, Philadelphia. In tests 
of human pancreatic function gastric and duodenal 
contents are collected separately. However, con- 
stant aspiration applied to the stomach does not 
always prevent dilution of the duodenal contents 
with acid gastric chyme. In normal subjects 
following secretin administration the duodenal 
contents show a high initial rise in trypsin con- 
centration: this does not occur in patients with 
proved chronic pancreatitis. The question arose 
whether in normal subjects the tryptic activity of 
secretin-stimulated pancreatic juice could be 
reduced to the low values seen in chronic pan- 
creatitis by admixture of duodenal contents with 
gastric contents. Tryptic activity and pH of 
dog’s pancreatic juice and human duodenal con- 
tents were determined before and after serial 
dilution with 0.1 N HCl, gastric juice, gastric 
juice boiled to inactivate pepsin, or water. Re- 
duction of tryptic activity by 20% occurred when 
pancreatic juice was diluted with water»to 45% 
of its original concentration. Tryptic activity was 
reduced 20% or more only when the pH was de- 
pressed below 6.0; this required dilution of the 
pancreatic juice to 70% with gastric juice, boiled 
gastric juice, or acid. Following secretin injection 
to 70 normal fasting subjects, 92 to 210 cc. duodenal 
contents and 1 to 38 cc. gastric contents were 
recovered in one hour. It is concluded that prob- 
ably only in patients with gastric hypersecretion 
would enough acid gastric juice be secreted t 
inactivate sufficient trypsin to give the low values 
for tryptic activity shown by the duodenal con- 
tents of patients with chronic pancreatitis. 
Effect of corticotropin on ovariectomized C3H 
mice bearing adrenal adenomas. JoseErH T. KING, 
CarRMEN B. Casas (by invitation) and Cuarre J. 
Carr (by invitation). Department of Physiology, 
University of Minnesota. Female mice of the C3 
strain castrated at an early age are known to 
develop adrenal cortical adenomas and to come 
into constant subestrus on full feeding. We have 
previously reported that, when restricted i 
caloric intake to 66% or less, the ovariectomized 
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mouse still develops the adrenal tumor seen in 
the full-fed animal but fails to show the evidences 
of estrogenic hormone secretion. We have also 
reported that the tumor-bearing calorie restricted 
mouse does not respond to gonadotropin. The 
restriction involves only calories, the absolute 
amounts of protein, minerals and vitamins being 
normal. 

In this study the mice, ovariectomized at 19 
25 days of age and restricted in calories to 66%, 
were injected (at 13-15 months of age) subcutane- 
ously with 0.1 mgm. corticotropin (Armour, Lot 
No. 32-D. 1 mgm. = 0.71 + 0.09 mgm. La-1-A) 
daily for 19 days. Since no change had occurred 
in the vaginal smear they were then given 0.1 
mgm. twice daily for 9 days. The animals remained 
consistently in anestrus before, during and after 
the injections. Smears were made daily for three 
weeks after the last injection. Approximately one 
month later the animals were sacrificed and found 
to have adrenal tumors but immature uteri and 
vaginae. It is evident that in calorie restricted 
ovariectomized C3H mice the tumorous adrenal, 
which is presumably the source of estrogen in the 
full-fed animal, is not responsive to corticotropin 
in the amounts used. 

Visceral capillary permeability changes produced 
in the dog by anaphylactic shock and venous stasis. 
Joun S. Krrx (introduced by K. E. Jochim). Dept. 
of Physiology, Univ. of Kansas, Lawrence. It has 
been shown by other investigators that an in- 
creased flow of thoracic duct lymph and liver 
engorgement similar to that observed in anapiy- 
lactic shock could be produced in the dog by 
clamping the hepatic veins. Comparison has been 
made between anaphylactic shock’ and conditions 
which cause hepatic engorgement with a fall in 
mean arterial blood pressure. These experiments 
were designed to make a further comparison of 
these conditions. Permeability alterations in the 
extrahepatic visceral capillaries drained by the 
portal vein (with the exception of the spleen), 
immediately following anaphylactic shock in the 
dog were compared with changes in the same area 
produced by the injection of histamine dihydro- 
chloride and by mechanical occlusion of the hep- 
atic veins and portal vein. Splenectomy was 
performed before each experiment. Determin- 
ations of hematocrit and plasma protein concen- 
tration (falling drop method) were made on ar- 
terial and portal venous blood. A loss of the larger 
molecules from the plasma was demonstrated in 
anaphylactic shock and following injection of 
histamine dihydrochloride within the first few 
minutes after the fall in mean arterial blood 
pressure. No loss of larger molecules from the 
plasma was demonstrable during the first few 
Minutes after hepatic or portal venous stasis. 
From the hematocrits, the theoretical increase in 


plasma protein concentration in the portal venous 
blood resulting from fluid loss alone was calculated 
and compared with actual changes, in order to 
indicate whether or not there was any loss of 
protein from the vascular bed. 

Differences in exocardial and _ endocardial 
electrograms of rabbit, dog and. calf. Bruno 
Kiscu, Franz M.GroepE (by invitation) and Paun 
R. Borcuarpt (by invitation). From the Bio- 
logical Laboratory, Fordham University, New 
York. Electrograms were taken under Nembutal 
nacrosis simultaneously from the surface and the 
inside of the calf heart a few days after birth. 
These are compared with electrograms recently 
obtained with identical technique from rabbits 
and dogs by the same authors. They show simi- 
larities and some conspicuous dissimilarities. 
The ventricular complex obtained from the cavity 
of the left ventricle of the calf begins with a tall 
upstroke (R), that from the surface at the apex of 
the left ventricle with a deep downstroke, forming 
a QS. In the rabbit and dog it is exactly the op- 
posite. The ventricular electrogram taken from 
the surface of the right auricle, from inside the 
carotid artery, aorta, right auricle and superior 
vena cava, in dog and rabbit, contains no or a 
small R, and a deep negative deflection (QR). 
In the calf, the corresponding electrograms and 
that obtained from inside the left auricle show 
no Q, a high R, while S may be present or absent. 
As in dogs and rabbits, it is possible to produce 
auricular fibrillation by the local application of 
acetylcholine to the auricular surface. In the 
calf the interval between its application and the 
start of fibrillation is greater; the fibrillation lasts 
longer than in dogs. Typical fibrillary waves 
occasionally may be present in the tracing taken 
on the surface of the right auricle but absent in the 
tracing from inside the left auricle. 

The electrogram of the fish heart. By Bruno 
Kiscu, New York, N. Y. From the Marine 
Biological Laboratory, Woods Hole, Mass. Electro- 
grams were taken from the surface and from the 
inside of the heart of Bone Fish and of Selachitns 
with semiunipolar leads. The voltage of electro- 
grams registered in this way has the same range as 
that of dogs and rabbits. The electrogram of the 
auricle as well as of the ventricle shows a QRS 
complex, a T and sometimes a following U-wave. 
The duration of the QRS is normally 0.04 to 0.06 
seconds but the QT distance has a long duration 
(0.4-0.8 sec.). The statement of the literature that 
in the fish’s heart a-v conduction as a rule is slower 
and less good than v-a conduction could not be 
corroborated. The spread of the excitation wave 
starts synchronously on the inside and outside of 
the ventricle. The apex of the ventricle is acti- 
vated later than the base, but the activity of the 
base lasts normally longer than that of the apex. 
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The bulbus cordis of Selachiens can become pace- 
makers of the heart and its electric activity can be 
registered. The one ventricle of fish is anatomi- 
ically incompletely subdivided into a left and 
right apartement. The electrograms taken in each 
of these compartements may differ from each 
other remarkably. Potassium. Chloride increases 
the rate of the actual pacemaker and transforms 
potential. pacemakers into actual ones. Acethyl- 
cholinechloride and Mecholyl applied to the aur- 
icle slowed down the heart rate, but did not start 
auricular fibrillation. 

Variations in skin temperatures of the feet and 
hands and the onset of sleep. N. Kiertman, A. 
Ramsarnoop (by invitation), and T. ENGLMANN 
(by invitation). Dept of Physiology, Univ. of 
Chicago, Ill. The sudden steep rise in the temper- 
ature of the feet one or two hours before (some- 
times immediately before or after) the onset of 
sleep has been interpreted as evidence of per- 
ipheral vasodilation due to a decrease in sym- 
pathetic activity, manifesting a ‘‘vegetative 
preparedness for sleep’’. Our observations of skin 
temperatures of the toes, soles, and legs, as well 
as the fingers, palms and forearms (or cheek), 
under a variety of conditions, while confirming 
the reported facts concerning the feet, do not 
support the interpretation given to them. In 
general, skin temperature fluctuations in the toes 
are greatest, in the soles, intermediate, and in the 
calves, least. The same differential applies to the 
corresponding skin areas in the upper extremities, 
the absolute changes, however, being smaller. 
Following a meal, if there is a rise in oral temper- 
ature, there is a concomitant increase in toe and 
finger skin temperatures. Muscular relaxation, 
when it leads to a lowering of the body temper- 
ature, is usually accompanied by a drop in finger 
temperature and a simultaneous rise in toe tem- 
perature. In the pre-sleep hours of the evening 
there is thus a combination of two toe skin-tem- 
perature raising influences: meal and muscular 
relaxation. It therefore seems that the feet, es- 
pecially the toes, exhibit vasomotor changes that 
are not characteristic of the skin as a whole, not 
even of the skin of the extremities, and changes in 
foot temperatures cannot be looked upon as 
variations in general sympathetic activity. 

On naturally occurring porphyrins in the root 
nodules of leguminous plants. Heinrich Kiiver. 
The Division of the Biological Sciences, Univer- 
sity of Chicago. The fluorescence spectrum of the 
root nodules of various leguminous plants con- 
taining red or brown pigments exhibits an emis- 
sion band at about 620 mz. The porphyrin which 
we have extracted from the nodules of the soy- 
bean has the characteristics of a coproporphyrin. 
The spectrochemical evidence has been derived 
from data on solubility, HCl number, and mea- 
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surements of the fluorescence spectra of the free 
porphyrin and its methy] ester in various solvents, 
Previous work (Kubo, Keilin, Virtanen) hag 
established the occurrence of hemoglobin in the 
root nodules of every leguminous plant so far 
examined. It becomes possible, therefore, to 
study a porphyrin-hemoglobin system in the 
absence of numerous factors influencing or com. 
plicating the relations between porphyrins and 
hemoglobin in the animal organism. Our pre- 
liminary studies of root nodules of the red kidney 
bean have revealed the presence of large amounts 
of a porphyrin which spectroscopically is prac- 
tically identical with coproporphyrin, but which 
in other respects behaves like the Waldenstrém 
type of uroporphyrin. Future research will be 
necessary to determine whether the legporphyrins 
include a hitherto undescribed porphyrin. The 
physiological réle of the porphyrins occurring in 


-various organisms is not exactly known. The 


question must be raised whether the porphyrins 
present in the root nodules are directly or in- 
directly involved in the process of symbiotic 
nitrogen fixation, particularly in the earlier stages. 
The use of isotope methods for future investi- 
gations of this problem is suggested. 

A comparison of the effect of testosterone pro- 
pionate and ‘‘growth hormone’’ on the body and 
organ weights and composition and the arginase 
and phosphatases of the kidney and liver of the 
castrated male mouse. CHARLES D. KOCHAKIAN 
and Constance E. STettTner (by invitation), 
Department of Physiology and Vital Economics, 
University of Rochester, Rochester 7, New York. 
White male mice were castrated ‘at 17-19 grams 
body weight and approximately one month later, 
separate groups were treated for 10, 20 and 34 
days as follows: a) injected daily with 1 rat 
growth unit of anterior pituitary growth hormone 
(Parke, Davis & Co.) b) implanted subcutane- 
ously with a 14 to 15 mg. pellet of testosterone 
propionate and c) both treatments simultane- 
ously. The mice treated with the growth hor. 
mone preparation showed approximately the 
same increase in body weight as those treated 
with the androgen pellet. When the two hormones 
were administered simultaneously there was 4 
summation effect on the increase in body weight. 
The growth hormone increased the kidney and 
liver in proportion to the effect on body weight. 
The androgen produced the well known effects 
on the organs. The kidney weight was increased 
about three times that produced by the growth 
hormone. There was no summation of thes 
responses when the two hormones were at: 
ministered simultaneously. Both hormones it 
creased the total amount of protein and water if 
the carcass and the organs and decreased the fat 
of the carcass. The increased amount of proteil 
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was similar for both hormones except that the 
androgen diverted a large portion, 15-20 percent, 
to the seminal vesicles and prostates. The growth 
hormone caused a slightly greater decrease in 
water content and a much greater decrease in 
carcass fat. The simultaneous administration of 
the two hormones caused a summation of these 
effects. The androgen produced the expected 
changes in the enzymes of the kidney. The growth 
hormone increased all of the enzymes in pro- 
portion to the increase in mass of the organ. When 
the two hormones were given simultaneously 
there was a remarkably smaller increase in the 
arginase activity of the kidney; the phosphatases 
were not affected. The concentrations of enzyme 
activities in the liver were not affected by any of 
the treatments. 

Acute pulmonary edema produced by ammonium 
salts. Harotp Koenic and Rutu Koenia (in- 
troduced by W. F. WinpLE). Anatomical Labor- 
atories, University of Pennsylvania School of 
Medicine. During the course of investigation of 
another problem, in which guinea pigs were ad- 
ministered ammonium chloride daily by gavage 
to produce chronic acidosis, it was noted that 
animals occasionally succumbed to an acute 
pulmonary edema. The characteristic sequence of 
events transpires during a period of fifteen to 
sixty minutes following the administration of 
0.06 to 0.12 gm. of ammonium chloride per 100 
gm. of body weight. The subcutaneous, intra- 
muscular, intraperitoneal, intravenous and en- 
teric routes of administration are all effective. 
Following a period of dyspnea; coma, muscle 
fasiculations and generalized clonic and tonic 
convulsions supervene. A serous or serosanguine- 
ous fluid usually exudes from the nostrils before 
exitus. The lungs are typically swollen and present 
areas of gross subpleural hemorrhage and con- 
gestion. Copious edema fluid can be expressed from 
the cut survace of the lung. The right heart and 
entering veins are greatly distended. Other am- 
monium salts in equivalent amounts in respect to 
the ammonium ion will produce pulmonary edema. 
Rats and cats also are susceptible. Bilateral cer- 
vical vagotomy, atropinization, and barbiturate 
anesthesia do not prevent the pulmonary edema 
although they occasionally alter the typical 
pattern of events. Analysis of edema fluid from 
one cat revealed it to be a transudate with no 


| protein, indicating that an increase in pulmonary 


capillary permeability is not the prime factor 
producing this edema. However, the fluid is blood- 
tinged in many cases and probably contains serum 
proteins that leak out of the capillaries after 
anoxia sets in. 

Secretion of mucin in response to sham feeding 
and histamine stimulation. S. A. Komarov, Harry 
SHay, Herman, Srpcet (by invitation). Fels Re- 


search Institute, Temple University, School of 
Medicine. Although it has been long recognized 
that mucin in solution is one of the principal con- 
stituents of acid gastric juice, (Babkin, B. P., 
Am. J. Surg., 7, 498 (1929); Canad. Med; Assn. J. 
28, 134 (1931); Webster, D. R., and Komarov, 8. 
A.; J. Biol. Chem., 96, 133 (1932); Komarov, S. 
A., J. Biol. Chem., 109, 177 (1935)) the mechanism 
of its secretion is little understood largely due to 
the lack of reliable quantitative methods for 
determination of this substance. With the aid of 
a newly developed method for mucin estimation, 
(S. A. Komarov, H. Siplet, and H. Shay; Feder- 
ation Proceedings, Vol. 6, No. 1, March, 1947) 
it has been possible to compare the secretion of 
mucin in addition to pepsin, acid and protein 
nitrogen under various conditions of gastric 
stimulation. Experiments performed on three dogs 
with gastric fistulae and oesophagotomy demon- 
strated conclusively that sham feeding stimulates 
the secretion of mucin as effectively as it does that 
of acid and pepsin. Furthermore, an analysis of 
the curves for concentration and output of the 
major constituents shows each of them to behave 
independently, an indication that the respective 
sets of secretory cells respond in a selective man- 
ner to the same stimulus transmitted through the 
vagus nerves. Experiments with histamine showed 
that the parietal cells alone are stimulated by this 
substance. The output of mucin remained con- 
stant at the level of resting stomach secretion, 
while pepsin secretion in many experiments was 
actually inhibited. 

Dermatomal autonomic activity in relation to 
segmental motor reflex threshold. Invin M. Korr 
and Martin J. GotpsTEIN (by invitation). Still 
Memorial Research Trust, Kirksville, Missouri. 
Enduring differences in segmental reflex thresh- 
olds involving the spinal extensor motoneurons 
have been demonstrated in man (Denslow, J. 
Neurophysiol. 7: 207, 1944). The low threshold 
segments appear to be those in which a relatively 
large portion of the motoneurons are maintained 
in a state of facilitation due to chronic bombard- 
ment by impulses from segmentally related struc- 
tures (Denslow, Korr and Krems, Amer. J. 
Physiol. 105: 229, 1947). In the present investi- 
gation evidence has been obtained that the facili- 
tation extends to the cells of the intermediolateral 
column in the corresponding segments since 
measurements of electrical skin resistance indicate 
segmental differences in sweat gland activity 
which are related to the motor reflex thresholds. 
Electrical conductivity of the skin of the back was 
measured in our subjects by a convenient modi- 
fication of the dermohmmeter. Under the con- 
ditions of our experiments most of the skin of the 
back has a resistance of 5,000,000 ohms or more. 
However, portions of dermatomes, and oc- 
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casionally entire dermatomes, related to segments 
with reduced thresholds have markedly reduced 
electrical resistance, often as low as 20,000 ohms. 
The largest, most constant and most reproducible 
differences in skin conductivity, related to seg- 
mental motor reflex thresholds, are found in the 
midline, over or near the vertebrae. Areas with 
reduced resistance are often hyperesthetic and 
some may have the characteristics of trigger areas. 
It is concluded that in segments with chronically 
reduced motor reflex thresholds, at least some of 
the preganglionic sympathetic neurons of the 
same segments are also maintained in a state of 
facilitation. 

Influence of unilateral adrenalectomy and 
sympathectomy on homolateral renal function. 
J. P. Kriss, P. H. FurcuHer and M. L. GotpMan 
(introduced by H. A. ScHroEDER). Department of 
Internal Medicine, Washington University School 
of Medicine, Saint Louis, Missouri. In 1914 Cow 
reported that unilateral adrenalectomy caused 
increased excretion of urine by the homolateral 
kidney; he also described direct vascular connec- 
tions between adrenal and kidney. In 1919 Mar- 
shall and Kolls reported that changes in renal 
function following unilateral adrenalectomy were 
occasioned by interruption of autonomic nerves 
during adrenalectomy. 

The excretion of water, chloride, mannitol, and 
sodium para-aminohippurate was studied in dogs 
under nembutal anesthesia with both ureters 
catheterized. The excretion of all these sub- 
stances by the left kidney exceeded that by the 
right kidney in 3 dogs several weeks after left 
adrenalectomy and in 1 dog immediately after left 
adrenalectomy. Increased excretion of these sub- 
stances by the left kidney was also noted in 2 dogs 
with intact adrenals several weeks after left supra- 
diaphragmatit sympathectomy and in 1 dog with 
intact adrenals immediately after the same opera- 
tion. No similar difference in function of the2 
kidneys was observed in 2 dogs several weeks after 
bilateral supradiaphragmatic sympathectomy and 
left adrenalectomy. 

Our results support the conélusion that unilat- 
eral sympathectomy and unilateral adrenalectomy 
produce the same effect upon those aspects of renal 
function which we investigated. In most, but not 
all, instances, the increase in glomerular filtration 
rate (mannitol clearance) sufficed as a possible ex- 
planation for the increased excretion of water and 
chloride by the kidney homolateral to the site of 
the operation. 

The adrenalin sensitivity of the denervated 
dog kidney. W. G. Kusicex, R. B. Harvey and 
F. J. Korrxe. University of Minnesota, Minneap- 
olis. Renal plasma flow (RPF), glomerular fil- 
tration (GF) and filtration fraction (FF) were 
determined by means of para-aminohippurate 
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and creatinine clearance respectively. After con- cl 
trol values were obtained epinephrine hydro- 0 
chloride (Winthrop) was administered by a con- — 4 
tinuous intravenous infusion at a rate sufficient to ti 
elevate the diastolic blood pressure approximately 0. 
25 mm. Hg. In most instances 4 to 6 mgm. of in 
adrenaline per hour produced the desired results, 0. 
Nausea and vomiting occurred in some cases if the re 
adrenalin infusion rate became excessive. In dogs T 
with normal renal nerves no significant change was pr 
noted in RPF, GF or FF. Dogs with denervated — ¢ 
kidneys showed a marked reduction (40 to 50 per @ th 
cent) in RPF and GF with no significant change in J de 
FF. The data indicate that the dog with normal Ta 
renal innervation can maintain a constant renal & %¢ 
function during a large increase in arterial blood — ™ 
pressure produced by the above procedure while § dif 
the increased sensitivity to adrenalin in the dener- § ¢v' 
vated kidney produces a vasocons‘riction of greater § /ov 
proportion than the increase in blood pressure. in 
This factor may be of importance in connection & Pe! 
with sympathectomy in man. 1.0 
Effect of sinus gland extract on the rate of — Wa 
phosphorylation of arginine. ELo1se Kuntz (intro- @ mu 
duced by Irw1n SizER). Arnold Biological Labora. & the 
tory, Brown University. Many types of investiga- — ank 
tion have demonstrated the endocrine nature of —% mal 
the crustacean sinus gland. An investigation of the —§ Pot 
effect of crayfish sinus gland extract on the rate of # 20r 
transfer of phosphate from adenosine triphosphate — en 
to phosphoarginine by muscle homogenate was § ™y: 
made. Homogenates prepared from the abdominal 8 
muscles of crayfish were pre-incubated with an § A. | 
aqueous extract of sinus gland, then incubated with Clir 
a substrate containing arginine and adenosine tri- § Med 
phosphate in carbonate buffer at pH9. Magnesium ff sto 
chloride and potassium chloride were also added. —& Pera 
The control experiments contained all components care 
except sinus gland extract. An acceleration of @ Sen 
phosphate transfer from adenosine triphosphate to — Pare 
arginine of the order of two to four times occurred Two 
in the presence of sinus gland extract. brea 
Effect of lactogenic hormone on estrogen re- § “© 35 
sponse of immature rats, ANNETTE LABELLE (by othe: 
invitation) and Ricnarp Tistow. Biological Re- Hj *yntl 
search Laboratories, Schering Corporation, Bloom- the f 
field, New Jersey. When lactogenic hormone (pro- § ™2. 
lactin) was administered to immature rats in which ff Prote 
Were 





corpora lutea had been induced by the adminis- 
tration of human chorionic gonadotrophin, no 
vaginal cornification was produced by an otherwise 
effective dose of estradiol benzoate. 

A study of the ankle jerk in myxedema. EpwarD 
H. Lampert, Luis O. Meprros (by invitation) 
and Mavis P. Keisry (by invitation). Sections on 
Physiology and Medicine, Mayo Clinic and Mayo 
Foundation, Rochester, Minnesota. The strength 
and duration of the tap on the tendon, muscle ac- 
tion potential and muscular tension have been re: 

















AMERICAN PHYSIOLOGICAL SOCIETY 69 


corded simultaneously in studying the ankle jerk 
of 20 normal subjects and 25 patients with myxe- 
dema. The duration of the contraction and relaxa- 
tion phases of the muscle response were 0.14 (0.11- 
0.19) and 0.33 (0.19-0.49) seconds, respectively, 
in normal subjects (BMR +4 to —12), but were 
0.23 (0.19-0.28) and 0.74 (0.43-1.09) seconds, 
respectively, in myxedema (BMR —16 to —39). 
The duration of contraction was generally inversely 
proportional to the BMR. It decreased as BMR in- 
ereased in hypothyroid patients given desiccated 
thyroid. It increased as BMR decreased in patients 
developing myxedema following administration of 
radioactive iodine. The total latent period (0.035 
seconds) and the contour and duration of the 
muscle action potential were not significantly 
different in myxedema and norinal subjects. How- 
ever, the duration of a single muscle twitch fol- 
lowing direct electrical stimulation was greater 
in myxedema than in normal subjects. The tem- 
perature of the muscle in myxedema was 0.5- 
1.0°C. lower than that in normal subjects, but it 
was necessary to reduce the temperature of normal 
muscle approximately 10°C. to slow its response to 
the degree found in myxedema. Furthermore, the 
ankle jerk in myxedema differed from that of nor- 
mal muscle cooled to 25-28°C. in that (1) the action 
potential was not prolonged as it was in cooled 
normal muscle, and (2) a “‘shoulder’’ was promi- 
nent in the relaxation phase of the response of 
myxedema muscle, but not in cooled muscle. 
Studies on the nutritional effects of heated fats. 
A. LANE (by invitation) and A. C. Ivy. Dept. of 
Clinical Science, Univ. of Illinois College of 
Medicine, Chicago. The work of several investi- 
gators suggests that fats heated at high tem- 
peratures are nutritionally harmful and may be 
carcinogenic. The following experiment was de- 
signed to study the effect of heated fat as com- 
pared to unheated fat on the nutrition of rats. 
Two diets composed of a homogeneous mixture of 
bread, milk and lard which in one diet was heated 
to 350°C. for thirty minutes and unheated in the 
other diet were fed to young adult white rats. Four 
synthetic diets, two adequate for rat nutrition, 
the fat content of one being heated (350°C. for 30 
min.) and two diets high in fat (48%) and low in 
protein (8%) one of which contained heated fat 
Were fed to four groups of rats. Weekly body 
Weight and daily food intake, were recorded, and at 
intervals animals from each group were killed, 
tissues taken for histological study and total fat 
determinations run on livers. There is little 
difference in food intake between rats on unheated 
and heated fat with the bread, milk and lard diets; 
both groups show skin lesions and eye signs sug- 
gestive of vitamin A deficiency. On the synthetic 
diet, the group eating the “adequate heated fat 
diet” ate slightly less and body weight curve is 


slightly below the “unheated fat group’’. In the 
group eating high fat which has been heated, the 
food intake and body weight curve are below the 
group eating the same diet with unheated fat con- 
tent. These studies are being continued. 

Cyclic changes in the respiratory center. M. G. 
LaRRABEE and Rosert Hopes. Johnson Founda- 
tion, University of Pennsylvania. Progressive 
changes in the respiratory centers, occurring 
during the respiratory cycle, were tested by affer- 
ent impulses over the superior laryngeal nerve. In 
several experiments the minimum numbers of 
afferent volleys required to stop inspiration 
were determined at various times during inspira- 
tion. Thus measured, the threshold for stopping 
inspiration fell linearly from early in inspiration 
to reach zero at the end of inspiration. Thus 
changes which normally termfnate inspiration 
develop progressively throughout inspiration, and 
follow a simple time course. In other experiments 
constant numbers of afferent volleys were initiated 
at various times during expiration; the delay 
caused in the next inspiration was observed. The 
maximum delay resulted from afferent volleys 
initiated just before the normal start of inspiration. 
Delays due to afferent volleys earlier in expiration 
were expressed as percent of the maximum delay, 
in animals breathing at widely different rates. 
Delays due to afferent volleys one second before 
the end of expiration were smaller fractions of the 
maximum, the shorter the animal’s natural expira- 
tory pause. Delays due to afferent volleys at the 
start of expiration were always between 39 and 47% 
of the maximum, with no consistent change with 
duration of expiration. This constant reduction in 
inhibitory effect, during a time equal to one ex- 
piration, may be explained by assuming equal rates 
of decay for a) the central effect produced by af- 
ferent impulses and b) for inhibitory effects which 
normally develop during inspiration and subside 
during expiration. This further suggests some 
mechanism in common for the two effects. 

Estimation of the rate of antidiuretic hormope 
secretion in normal man. Henry D. Lavuson, 
Howarp. A. Eprr (by invitation), Francis P. 
CuINARD (by invitation), Gforce C. Corzias 
(by invitation) and Roger L. Grerr (by invita- 
tion). Hospital of the Rockefeller Institute for 
Medical Research, New York, N. Y. From studies 
on dogs with experimental diabetes insipidus, 
Shannon (J. Exp. Med. 76: 387, 1942) concluded 
that the normal rate of secretion of antidiuretic 
hormone in intact 10 to 15 kg. dogs is equivalent to 
the intravenous administration of from 1 to 5 milli- 
units of pituitrin per hour. In order to make the 
same kind of estimate in a normal 70 kg. man, the 
endogenous secretion of antidiuretic hormone was 
inhibited by rapidly drinking 1500 ml. of water 
and the inhibition maintained for 8 hours by drink- 
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ing water in volumes equal to the urine output. 
After a 2 hour control period of steady maximal 
diuresis, commercial Pitressin was infused in- 
travenously at the constant rates of 7.5, 16.4 and 
50 milliunits per hour during 3 consecutive 2 hour 
periods. On another day under the same regimen, 
333 milliunits per hour were administered for 23 
hours. The endogenous creatinine U/P ratio (urine 
concentration/plasma concentration) was taken as 
the index of renal tubular water reabsorption. 
Assuming that after 1} hours of constant infusion, 
equilibrium has been attained between the rate of 
Pitressin inflow and the rate of its removal from the 
blood, the U/P ratio during the next half hour 
measures the renal response to the given infusion 
rate. For the rates of 0, 7.5, 16.4, 50 and 333 milli- 
units per hour, the following U/P ratios were found 
at equilibrium : 7/2, 80.8, 138, 183 and 134, respec- 
tively. Per kg. body weight, these results are essen- 
tially the same as obtained by Shannon in dogs with 
diabetes insipidus. 

High protein diets and testosterone propionate 
as related to plasma and liver proteins in rats. 
James H. Leatuem. Bureau of Biological Re- 
search, Rutgers University, New Brunswick, New 
Jersey. The influence of a high protein diet on 
adrenal size and function has been studied in adult 
and young rats over a 20-25 day period. Diets of 
78% casein or lactalbumin were the high protein 
diets used whereas diets of 18% protein or fox chow 
were considered as control diets. Body weight in- 
crease was retarded by the high protein diets, an 
effect which was more pronounced in adult rats by 
the use of lactalbumin. A modest hypertrophy of 
the adrenals was noted and a significant increase 
in kidney and liver weight was obtained. If the 
plasma protein concentrations are used as a cri- 
terion of adrenal function then the modest adrenal 
hypertrophy noted did not alter function. This is 
indicated by the fact that total plasma protein, 
albumin and globulin concentrations were not in- 
fluenced by diet although NPN was increased by a 
high protein diet. The increase in liver size, how- 
ever, was accompanied by an increase in total 
liver protein in the body and ap increase in protein 
percentage of the dry weight. Water content of the 
liver was not changed. Since testosterone propio- 
nate is known to cause urinary N: retention, the 
effect of this androgen in combination with varied 
diets was studied. Testosterone propionate (Peran- 
dren, Ciba) was administered three times weekly 
in dosages of 1.0 mg. This amount of androgen did 
not influence organ weight, plasma protein con- 
centrations or liver protein content. 

The effect of intravenous sodium cyanide on the 
electrocardiogram. ALFRED LEIMpORFER. Depart- 
ment of Psychiatry, University of Illinois. In- 
travenous injection of NaCN (0.2-0.8 mg./kg.) 
causes prompt, brief, reflex slowing of the heart in 
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cat, monkey and man. In the cat this depends cz 
the carotid bodies and vagi. During the first slow- 
ing, high take-off waves, similar to those seen in the 
acute stages of coronary occlusion, appeared in the 
cat alone. A second slowing, with increased T-P 
and P-R intervals, follows. With toxic doses in the 
cat (0.9-2.4 mg./kg.) this passes into extreme 
bradycardia and arrhythmia. Therealsoappeared in 
cat, monkey and man increased amplitude of T 
waves and elevation of S-T segment. These and 
other typical anoxic changes varied with the dose 
of NaCN. With the largest doses in cats signs of 
myocardial failure appeared in the form of severe 
arrhythmias, a-v and intraventricular blocks, 
extreme low voltage, ventricular flutter and fibril- 
lation. 

Electroencephalographic analysis of action of 
amidone, morphine and strychnine on the central 
nervous system. ALFRED LEIMDORFER. Depart- 
ment of Pharmacology, University of Illinois, Col- 
lege of Medicine, Chicago. In cats, amidone-HC] 
induces changes in the electroencephalogram 
(EEG) (of the parietal and occipital lobes) : with 
3 mgm./kgm. of body weight i.v., there appear 
transitory diphasic spikes alternating with a de- 
crease in frequency. After the i.v. injections of 


larger doses (18 mgm. per kgm. over a period of 


63 hours), transitory, high voltage, high frequency- 
discharges, indicative of seizures, occur. Following 
the initial change, the control activity returns. 
After the i.v. injection of still larger doses (22.5 
mgm. per kgm. within 6} hrs.), the electrical activ- 
ity of the brain is abolished. No changes in the 
electrospinogram are obtained. In cats, morphine 
sulfave (5 mgm./kgm., subcut.), produces a@ slight 
transient increase in the frequency of the EEG. 
The i.v. injection of large. doses (40 mgm. per 
kgm.), induces a great decrease in the frequency 
and voltage of the EEG, after the additional i.y. 
injection of 40 mgm. per kgm., about an hour later, 
the brain waves disappear. The injection of mor- 
phine rarely produces the appearance of diphasic 
spikes in the EEG and occasionally the occurrences 
of tetanic waves in the electrospinogram. In cats, 
strychnine sulfate (0.6 mgm./kgm. subcut. or 
i.v.) produces a burst of tetanus-waves in the 
electrospinogram. The i.v. injection of large doses 
(2.56 mgm./kgm.) evokes characteristic diphasit 
spikes in the EEG. Section of the spinal cord shows 
that tetanic waves arising from different parts o 
the spinal cord and the spikes in the EEG are in- 
dependent in origin. 

Auditory and visual areas of the cerebral cortet 
of the rat. D. H. LeMessurier (introduced by 
C.N. Wootsey). Dept. of Physiology, Johns Hop- 
kins University, School of Medicine, Baltimore 4, 
Md. The evoked potential method has been used t0 
define the auditory and the visual areas of the rat’ 
cerebral cortex. The potential changes produced 
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in the cortex either by photic stimulation of the 
eye or by click stimulation of the ear are very large 
and may range from 1500 to 2500 microvolts under 
prolonged pentobarbital anesthesia. The main 
auditory area, centered over Krieg’s area 41, is 
approximately 4 mm. wide dorsoventrally and 
about 5 mm. long antero-posteriorly. There is also 
another area which can be activated by sound. 
This apparently corresponds to Tunturi’s third 
auditory area. It is closely related to the face sub- 
division of somatic area II (see Woolsey, and Le- 
Messurier, this issue). The visual area corresponds 
approximately to Krieg’s areas 17, 18 and 18a. 
Both eyes project to this area, but the responses 
evoked by stimulation of the ipsilateral eye are 
large only in the central part of the field activated 
by the contralateral eye. There is a slight degree of 
overlap between the visual and auditory areas 
posteriorly. Both areas overlap somewhat the 
adjacent portions of the somatic areas. Whether 
these overlaps mean anatomical intermingling or 
result from the method has not been decided. In 
any case there is no cortex between the various 
receiving areas which could constitute any appre- 
ciable associational cortex. The nature of the over- 
lap encountered does not suggest that associative 
functions are subserved by the overlap. 

The secondary blood pressure rise and tachy- 
cardia occurring after the injection of epinephrine. 
R. LENEL (introduced by S. Ropsarp). From 
the Cardiovascular Department, Research Institute, 
Michael Reese Hospital, Chicago, Illinois. We have 
observed that during the course of the primary 
pressor action of large doses of intravenous epi- 
nephrine, injected in trained unanaesthetized dogs, 
a secondary rise in blood pressure of the order of 
75/75 mm. Hg above the primary peak may occur. 
The entire secondary rise in pressure occurs within 
a beat or two, and it is followed immediately by a 
paroxysm of ventricular tachycardia which may 
persist for a few seconds or for as much as two 
minutes. The incidence of the occurrence and the 
duration of this effect seen with various doses of 
epinephrine is given in the table. 





Duration of 
tachycardia 


Animals with 


Epinephrine 
secondary rise 


injected Average rise 





% sec. 
0 0 
22 32 
50 32 
75 118 
80 135 














The effect is inhibited by atropine, dibenamine 
or by pentobarbital anaesthesia. It is partially 
inhibited by morphine. 

Chemical and physiological changes during 
water tolerance tests in patients with cirrhosis. 


SterpHEN LeEsiieE (by invitation), Grorcre H. 
Stureck, Jr. (by invitation), Harotp M. SHorr 
(by invitation) and Exarne P. Ratu. Department 
of Medicine, New York University College of 
Medicine. Water tolerance tests were done in 
patients with cirrhosis of the liver, both with and 
without ascites, and in normal subjects: The tests 
were done by administering 1500 ml. of tapwater 
orally. The plasma volume was determined prior 
to the test. Blood and urine samples were taken 
at intervals during the tests. The hematacrit, 
total protein, albumin, globulin, sodium and 
chloride were determined on the serum. The rate 
of urine flow was accurately determined by collect- 
ing the urine by catheter and the specific gravity 
and the chloride content were done on the urine 
samples. To rule out the effect of intra-abdominal 
pressure on the rate of urine flow some tests were 
done on the same patient both before and after a 
paracentesis. In other patients repeated tests were 
done during periods when ascites was present and 
when ascitic fluid had ceased to reaccumulate. 
The results showed that in patients with cirrhosis 
of the liver there is a marked retardation of the rate 
of urine flow which occurred even when there was 
no evidence of ascites. The plasma volume as de- 
termined by the dye method was increased in all 
of the patients. During the test the chloride con- 
tent of the serum fell regularly. The other frac- 
tions determined showed certain variations which 
will be presented. 

The path of suppression in the spinal grey mat- 
ter. Jerome Y. Lerrvin (introduced by W. S. 
McCvutiocn). Department of Psychiatry, Univer- 
sity of Illinois. In the cat’s spinal cord, soaked in 
nembutal in situ to prevent transynaptic activity, 
impulses evoked by electrical stimulation of the 
bulbar reticular suppressor mechanism were re- 
corded on one occasion from the medial internun- 
cial pool of the ventral horn, and regularly from the 
lateral portion of the intermediate pool of internun- 
nials. Even without soaking in nembutal, they have 
never been found in any other position in the spinal 
grey. Stimulation in this lateral portion of the*in- 
termediate internuncial pool with 30 micro-amperes 
completely inhibited the knee jerk. Pick upand 
stimulation of cord were through concentric bi- 
polar microelectrodes separated less than half a 
millimeter. Their positions were histologically de- 
termined by Dr. R. 8. Snider. 

The disposal of intravenously administered 
amino acids by normal, hepatectomized, depan- 
creatized and hyperthyroid dogs. R. LEvINE and 
N. G. ScHNEEBERG (by invitation). Department of 
Metabolism and Endocrinology, Research Institute, 
Michael Reese Hospital, Chicago, Illinois. Dogs 
under morphine sedation, were injected intrave- 
nously with varying amounts of amino acids at a 
constant rate for 2 hours. Amino acid and urea 
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levels were followed in the blood and urine for 6-8 
hours, beginning with a control period of one hour. 
During the experimental period the total extra ni- 
trogen excretion amounted to 8-12% of the amount 
administered. 88-92% of the amino acids injected 
were retained. Neither the liver nor the pancreas 
seem to be necessary during this phase of amino 
acid assimilation. Pretreatment with thyroxine did 
not increase the N excretion during this period 
over the values in the normal animal. 

Quantitative examination of sensibility in pe- 
ripheral nerve injuries. F. H. Lewry. The Periph- 
eral Nerve Study Center, Hosp. of the Univ. of 
Pennsylvania. Threshold examinations for return- 
ing sensitivity following nerve injuries by means 
of v. Frey’s hairs and Head’s algesimeter are satis- 
factory as long as improvement is progressing. How- 
ever, the results become equivocal when no im- 
provement of threshold values is apparent three 
months after the last examination. The conclusion 
might be drawn that the nerve had met an obstacle 
and should be explored surgically. Yet, threshold 
determination is only one parameter of functional 
return of sensitivity. The number of touch and pain 
fibers which at a given time have made contact with 
their peripheral end organs is another. Careful 
sensory examination requires 1) counting of the 
number of touch and/or pain points per cm?, pres- 
ent in a previously anesthetic and analgetic area, 
and 2) their threshold in terms of grams of pressure. 
To give a practical example: In the analgetic area 
of an injured radial nerve on the back of the hand 
one pain point p/cm? was discovered on schedule 
after nerve suture. These points felt pin prick 
under 8 g of pressure. Three months later, the 
threshold was still 8 g, and the patient seemed to be 
doomed for another operation. Fortunately, count 
of the pain points showed that their number had 
increased from 1/em? to 20/cm? indicating that 
many more nerve fibers had arrived in the skin and 
made contact with their end organs, although their 
maturition had lagged behind. The operation was 
called off and the continued progress of recovery 
justified the decision. 

Nature of increased serum §-globulin content in 
malignant hypertension and diabetic retinopathy. 
Lena A. Lewis and Irvine H. Pace. Research 
Division Division of the Cleveland Clinic Founda- 
tion, Cleveland, Ohio. A consistent, absolute and 
relative increase of plasma 8-globulin concentration 
has been found by electrophoresis of samples from 
patients suffering from malignant hypertension 
a (Lewis and Page) and from diabetic retinopathy 
re (Lewis, McCullagh and Schneider). Since this ab- 
. normality of electrophoretic pattern might arise 
from an increase in lipid loosely bound to 6-globulin 
and migrating therewith, post-absorptive samples 
of serum from such patients were re-examined after 
cold acetone and ether extraction (Blix). Electro- 
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phoresis was done using phosphate buffer pH 7.8, 
ionic strength 0.164. The total protein concentra- 
tions were above the lower limits of normal. 

As was expected, extraction decreased the area 
of the 6-globulin peak. However, the relative con- 
centration of 8-globulin after extraction was con- 
sistently greater in sera from cases of malignant 
hypertension and diabetic retinopathy than in nor- 
mal sera after or even before extraction. In lipid- 
extracted sera from normal subjects, the 6-globulin 
area represents 12.0 to 15.4 (mean 13.6) per cent of 
the total protein shadow, while in patients suffering 
from malignant hypertension the range of 6-globu- 
lin after extraction ranged from 16.1 to 32.8 (mean 
20.2) per cent of total. These forms of cardiovascu- 
lar disease are therefore shown to be associated with 
an increase in serum #-globulin content which is 
not due to loosely bound lipid. Although increased 
thymol turbidity has been related to high concen- 
trations of 8-globulin in liver disease, thymol tur- 
bidity was not increased in the form of hyper-é- 
globulinemia under study. 

Adenosinetriphosphatase (ATP-ase) in nerve. 
B. Liset. Dept. of Physiology, The University of 


Chicago. It is conceivable that a basic feature of | 


nerve impulse conduction, the permeability change 
in the membrane, depends upon a structural change 
in certain membrane proteins. If the latter resem- 
ble the myosin system of muscle, they should be 
associated with ATP-ase activity. To test this hy- 
pothesis, measurements were made of the ATP-ase 
activity of the axoplasm, extruded from cleaned 
giant axons of the squid Loligo pealii, and of the 
remaining sheath portion. With the tissue homo- 
genized in 0.58 M KCI, and the activity measured 
in 0.58 M KCI, 0.003 M CaClz, veronal buffer (pH = 
7.4) and 0.003 M ATP, axoplasm splits phosphate 
from ATP at the rate of about 0.2 micrograms 
P/mg. wet weight in 30 minutes at about 26.5°C,, 
while the average figure for the sheath is 19, about 
100 times as much ! Not only is the ATP-ase activ- 
ity of the nerve fiber almost exclusively confined 
to the sheath portion, but the latter has an activity 
even greater than that of squid muscle. Contrary 
to the case of cholinesterase (D. Nachmansohn ¢ 
B. Meyerhof, J. Neurophysiol., 1941, 5: 348-361), 
ATP.-ase is not more concentrated in the optic gan- 
glion than in the axon sheath. Nerve ATP-ase also 
resembles vertebrate muscle ATP-ase in its sub- 
strate specificity and in its sensitivity to Ca con- 
centration, though it is considerably less sensitive 
to sulfhydryl poisons. More purified preparations 
of ATP-ase from nerve tissue will permit a fuller 
comparison of the physical and chemical properties 
of this enzyme with the myosin-ATP-ase system. 

Effect of stretch on membrane potential in frog 
muscle. G. Lina, (introduced by R. W. Grrarp). 
Dept. of Physiology, The University of Chicago. 
The previously described technique (Graham and 
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Gerard, J.C.C.P. 28: 99, 1946) for measuring the 
membrane potential of a single muscle fiber by in- 
serting a micro-electrode has been improved with 
a capillary electrode of smaller diameter (app. 1 u 
i.d., 3 0.d., measured 5 u away from the tip) and 
gentle taper, the single fiber resting potential of 
frog sartorius is found to be higher and more con- 
stant. For nearly 200 fibers from 20 muscles, the 
average is 77.5 + 4.7 mv., maximum, 90 mv., mini- 
mum, 60 mv. Stretching of striated muscle has been 
reported to effect heat production, respiration, pH, 
excitability, action and demarcation potential, etc. 
It was anticipated that stretch would alter the 
membrane potential. Measurements on many fibres 
from some twenty muscles, however, showed no 
significant differences between values obtained ob- 
tained before, during or after stretching muscles to 
length between 115 and 170% of the unstretched 
value. This is true even though muscles stretched 
to 170% remain some 10% longer than normal when 
released. 

Effects of protein and fluid consumption upon 
plasma volume and circulating protein in the rat. 
RicHarp W. Lippman, (introduced by T. Appis). 
Department of Medicine, Stanford University 


‘School of Medicine. Rats were fed upon diets which 


varied from 3% to 77% in protein content, and con- 
tained variable quantities of fluid and salt. At the 
end of the experimental periods, 17 hours and 7 
days, blood and plasma volumes were determined 
by a dye method, and total serum protein was de- 
termined by the biuret method. Total circulating 
protein was calculated from the measured data. 
Results were compared with normal for rats of the 
same size, as previously reported, in order to avoid 
errorsinherert in surfacearea calculations. Changes 
in blood and plasma volumes were in no instance 
striking. Fluid diet with added salt produced a 
transient 10% increase in plasma volume. Blood 
volumes were increased only in groups which lost 
weight during the experiment, and then in such 
proportion as would be expected from the relative 
stability of the total erythrocyte mass over short 
periods. The high protein diet produced only slight 
increases in blood and plasma volumes, and only 6% 
increase in total circulating protein, at the end of 7 
days. All protein-deficient diets reduced total cir- 
culating protein 15-20% at the end of 7 days. The 
apparent contradiction between our data and that 
of Metcoff, Favour and Stare (J. Clin. Invest. 1945, 
24, 82) is due to their mode of expression in terms of 
“anit”? function per 100 sq. cm., as the lines relat- 
ing blood and plasma volumes, and total circulating 
protein, to surface area in the normal rat do not 
intercept either axis at 0. 

Two fractions of specific cholinesterase present 
in normal mouse brain. J. Maxwet Littie. De- 
partment of Physiology and Pharmacology, Bowman 
Gray School of Medicine of Wake Forest College, 
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Winston-Salem, North Carolina. Mouse brain 
homogenate [NaHCO, buffer, pH 8.5] was centri- 
fuged. The supernatant had 15-20 per cent and the 
resuspended precipitate had 80-85 per cent of the 
cholinesterase activity of the uncentrifuged ho- 
mogenate. The supernatant from a distilled water 
homogenate [pH 6.8] contained 90-95 per cent of 
the uncentrifuged activity. Adjustment of distilled 
water homogenate to pH 8.5 by NaOH diminished 
the supernatant activity due to enzyme destruc- 
tion ; varying the NaCl molarity up to 0.075M be- 
fore centrifugation resulted in a shift of activity 
from supernatant to precipitate, beyond this there 
was no further change. 

The activity pattern of the supernatant and pre- 

cipitate fractions was that reported for specific 
cholinesterase with the following substrates 
[(0.015M]: acetylcholine, acetyl-8-methylcholine, 
propionylcholine, benzoylcholine and ethyl butyr- 
ate. There was no significant difference in the ac- 
tivities of the two fractions with acetylcholine 
when tested at pH 6.5, 7.0, 7.5 and 8.0 [optimum 
pH 7.5]. Incubating the supernatant and precipi- 
tate fractions obtained by centrifuging a distilled 
water homogenate made 0.15M with NaCl resulted 
in the following respective changes expressed as 
per cent of the activity of the unincubated frac- 
tions : 60°, 15 minutes—0 per cent, 0 per cent; 53°, 
15 minutes—86 per cent, 93 per cent, 30 minutes— 
80 per cent, 72 per cent, 45 minutes—78 per cent, 
50 per cent, 60 minutes—76 per cent, 33 per cent. 
Mouse brain contains two fractions of specific cho- 
linesterase, one of which is precipitated from a 
water homogenate at a NaCl molarity of 0.075 or 
greater. The two fractions differ in their heat labili- 
ties. 

Action of antacids in the human stomach; Re- 
sults with zirconium phosphate. A. Lirrman (by 
invitation) and M. I. Grossman. Dept. of Clinical 
Science, Univ. of Illinois College of Medicine, 
Chicago. To study the effect of antacids on the 
volume of the gastric contents as well as on acid 
concentration a new technique was devised. fol- 
lowing histamine injection and introduction of ant- 
acid into the stomach tube, aspirations were made 
by the method introduced by Bloomfield and 
Keefer for study of the gastric secretory response 
to the alcohol test meal. The gastric contents were 
aspirated completely at 10 minute intervals, the 
volume measured, and all but a 10 cc. sample 
promptly returned to the stomach. The usual pH 
and ‘‘free’’ and ‘‘total’’ acid determinations were 
made on the samples. The effects of a thixitropic 
aqueous suspension of zirconium phosphate and 
aluminum hydroxide gel were compared, using 100 
ec. volumes of each. In patients having a large acid 
output following histamine in control experiments, 
aluminum gel was shown definitely to be superior. 







































74 


In patients having low acid response differences 
were small. It was thus shown that evaluation of 
the efficiency of gastric antacids by such a method 
requires consideration of the levels of acid output 
in control experiments as related to the dose of 
antacid used in the tests. 
_ “Cortical instability’’: a study of frequency 
effects. Ropert B. Livineston (by invitation) and 
Jonn F. Fuiron. Laby. of Physiology, Yale Uni- 
versity School of Medicine, New Haven, Conn. T. 
Graham Brown and C. 8. Sherrington (Proc. Roy. 
Soc. 1912, B85: 250-277) and A. S. F. Leyton and 
C. 8. Sherrington (Quart. J. Exper. Physiol. 1917, 
11: 135-222) called attention to the ‘‘instability”’ 
of single cortical points in the motor area. Repeated 
stimulation of a single point sometimes gave inhibi- 
tion, sometimes facilitation; reversals of response 
were also encountered, i.e. the same point might 
give flexion of a digit at one time and extension the 
next. E. P. Boynton and Marion Hines (Amer. J. 
Physiol. 1933, 106: 175-182) stimulated a cat and 
two macaques and reported evidence that the ‘‘in- 
stability’’ of the motor cortex was related to the 
frequency and intensity of stimulus. P. Bailey and 
G. von Bonin (Trans. Amer. Neurol. Assn. 1946, 
89-93) noted that no facial movements could be 
obtained from the monkey face-area when stimu- 
lated at very low frequencies and that at these fre- 
quencies only movements of the tongue and vocal 
cords were evoked. ™ Wyss (J. Neurophysiol. 1947, 
10: 315-320) provoked different central responses 
by stimulation of the vagus nerve in tk> monkey 
at different frequencies. F. Nulsen (personal com- 
munication) observed that alteration of frequency 
of stimulation of the anterior cerebellum changes 
response of cerebrally induced movements from 
inhibition to facilitation as the frequency scale is 
ascended. We have observed that frequency of 
stimulus is an important factor in eliciting au- 
tonomic responses to stimulation of the frontal 
areas in monkeys and man. A systematic study of 
certain cortical areas has been undertaken to learn 
the frequency range for different responses in rela- 
tion to the different functional modalities of the 
particular cortical area. j 
Potentials of dorsal roots and related phe- 
nomena. Davin P. C. Luoyp and A. K,. McIntyre 
(by invitation ). Laboratories of The Rockefeller In- 
stitute for Medical Research, New York. Potentials 
have been recorded in stimulated and adjacent 
dorsal roots. In an adjacent root, there are five 
consecutive deflections, only the last of which has 
achieved recognition as the so-called dorsal root 
potential. The first three (D.R. I, II and III) are 
an inverse electrotonic recording of the triphasic 
intramedullary spike potential of the travelling 
afferent impulses (negative, positive, negative at 
the central root lead). D.R. IV is positive, and 
overlapped by D.R. V; when cleared from it by 
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asphyxia D.R. IV relaxes exponentially to half 
value within 3 msec. D.R. V is the familiar dorsal 
root negativity of Barron and Matthews. Jn a trans- 
mitting root, the spike potential is diphasic, fol- 
lowed by a negative potential of complex origin, 
The components have differential susceptibility to 
asphyxia. They are: the after-potentials of the 
afferent fibers, a negative potential similar to the 
positive D.R. IV of adjacent roots, and a negative 
D.R. V. Since the central projections of afferent 
fibers are mutually parallel, an E.M.F. generated 
by them must record electrotonically with opposite 
sign in transmitting and adjacent roots. D.R. IV, 
therefore, is referable to afferent fibers, and must 
be an electrotonic extension of the potential of ter- 
minating collaterals. D.R. V, of identical sign in 
transmitting and adjacent roots, must arise beyond 
the afferent fibers. The negative cord potential has 
has two components, dissociable by asphyxia. The 
more resistant of these is temporally identical with 
D.R. IV. It may be accounted for by a flow of cur- 
rent from the patent afferent fibers to the active 
collaterals. Positive cord potential and D.R. V are 
temporally identical. 
Glomerular filtration rate in the adrenalecto- 
mized, salt fed rat. W. D. Lorspricu (introduced 
by R. F. Pirts). Department of Physiology, Syra- 
cure University College of Medicine, Syracuse, New 
York. Following clearance determinations in the 
intact animal, the kidney can be removed and iso- 
lated biochemical systems studied by tissue me- 
tabolism techniques. The rat is a suitable animal 
for this type of study. As a preliminary to such 
studies it was necessary to compare the rate of 
glomerular filtration in normal and adrenal insufi- 
cient rats. Twelve ad libitum fed controls, twelve 
adrenalectomized and six pair fed controls were 
studied. The creatinine clearance was used to meas- 
ure glomerular filtration rate. After allowing all 
animals a three day acclimatization period on 4 
“calf meal’’ diet, twelve rats were adrenalecto- 
mized. During the next two weeks records of body 
weight and food consumption were kept daily onall 
animals, and the adrenalectomized were allowed 1% 
sodium chloride to drink. Creatinine clearances 
were done during the third week when the adrenal 
insufficient animals were fully recovered and had 
established equality of body weight with their con- 


trols. It was found that glomerular filtration rate in 


the salt maintained adrenal insufficient rats was 
within the same limits as that of the normals. (Ad 
lib. fed controls averaged .731 cc./100 gram/min.; 
adrenalectomized averaged .901 cc./100 gram/min,; 
and the pair fed controls averaged .840 cc./1 
gram/min.) 

Heat loss and blood flow in the feet. L. Love (by 
invitation) and H. C. Bazerr. Department of Phys 
tology, University of Pennsylvania. Philadelphia, 
Pa. Daily measurements of the heat loss of the foot, 
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blood flow and skin temperature have been made on 
two subjects living in a controlled temperature 
room for periods up to two weeks. Two conditions 
(approximately 33°C. and 21°C.) were used during 
the summer and again during the winter. During 
any single exposure to one temperature the only 
gradual change was in the temperature distribution 
along the foot. There were, however, considerable 
differences between three different periods of expo- 
sures to heat at different times of the year. The 
evaporative heat loss decreased after exposure to 
cold and there were associated changes in skin tem- 
perature, non-evaporative heat loss and blood flow. 
It has been possible to estimate the amount of heat 
lost from the foot as a percentage of the heat loss of 
the entire body. The area of the foot amounts to 
about 5% of the body surface. From this area 3.5% 
of the heat was lost in the cold and 6.5% in the heat. 
It has been found that Newton’s law of cooling does 
not apply to the foot. For an equal temperature dif- 
ference between skin and air about twice as much 
heat was lost in the heat as in the cold. This can be 
attributed either to a roughening of the skin in the 
cold, or to the change in temperature distribution 
already mentioned, since convective heat loss is 
affected by the curvature of the surface. 

The effect of previous carbohydrate deprivation 
on the carbohydrate metabolism of isolated mus- 
cle. KNup LUNDBAEK (by invitation) and JAMES 
A. F. Stevenson (by invitation). (Introduced by 
C.N. H. Lone). Dept. of Physiological Chemistry 
and Laby. of Physiology, Yale Univ. School of 
Medicine, New Haven, Conn. Following starvation 
or carbohydrate deprivation the administration of 
carbohydrate reveals an impaired. sugar tolerance 
and a very small or no increase in the respiratory 
quotient. The previous carbohydrate intake alone, 
not the total caloric intake, is the important factor 
in producing this state. To investigate the capacity 
of the peripheral tissues to handle carbohydrate at 
this time the isolated diaphragm of the rat was 
used. For two to three weeks one group of adult 
female rats was given a carbohydrate-free diet 
(80% fat, 20% protein by calories), and a second 
group a diet composed of 70% carbohydrate, 10% 
fat and 20% protein. Both diets contained adequate 
supplementary nutrients. At the end of this period 


a the glucose uptake and glycogen synthesis were 


Measured in the isolated diaphragm by incubation 
for three hours in a modified Krebs-Henseleit so- 
lution containing 200 mg.% glucose. There was no 
significant difference in the amount of glycogen syn- 
thesized. However, the glucose uptake of the dia- 
phragms from the carbohydrate-deprived rats was 
little more than half that of the diaphragms of the 
tats which had received a high carbohydrate diet. 

Concerning the nature of menstrual poison. 
Davin I. Macur. Division of Pharmacology, Sinai 
Hospital, Baltimore, Maryland. It is twenty-five 
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years since the author published the first experi- 
mental proofs concerning the presence of a toxin in 
the blood of menstruating women. By means of 
quantitative plant-physiological experiments 
“‘menotoxin’”’ was demonstrated in the blood, 
sweat, milk, tears, saliva and other secretions of 
such individuals. At that date the author concluded 
that menotoxin is a steroid closely related to oxy- 
cholesterol. Since then numerous hypotheses have 
been advanced as to its nature. In the present 
investigation the author tested by his phyto- 
pharmacological methods all such substances. The 
following bodies have been claimed as related to 
menotoxin : 1. various vasoconstricting substances 2. 
choline 3. di-methyl-amine 4. thyroxin 5. arsenicals 
6. histamine 7. ascorbic acid 8. ‘“‘necrosin.’’ All 
these have been either prepared or secured by the 
writer and subjected to phytophamacological 
tests. None of them were found to be phytotoxic to 
an extent to be regarded as “‘menotoxin.’’ On the 
other hand, numerous experiments with female 
sex-hormones and a large number of other steroids 
strengthen the original view of the author that 
menotoxin is related to cholesterol and oxycholes- 
terol, and, while a separate entity, is closely allied 
to the female sex hormones. Certain biophysical ob- 
servations obtained with sterols irradiated with 
ultraviolet and roentgen rays corroborated this 
view. 

Thromboplastic effects of sulfa and penicillin 
combinations. Davip I. Macur. Division of Phar- 
macology, Laby. of Sinai Hospital, Baltimore, Md. 
The author has already described the powerful 
thromboplastic properties of penicillin, and its 
principal constituents (Science, 71: 302, 1930). 
Inasmuch as both sulfa drugs and penicillin are 
often administered together especially to surgical 
patients, it is desirable to ascertain the effect of 
such combinations on blood coagulation. Experi- 
ments were made on rabbits and cats. Injections of 
sulfadiazine and sulfathiazole were made intraperi- 
toneally or intravenously. Penicillin was adminis- 
tered either by vein or intramuscularly. Blood was 
secured either from carotid artery or by cardiac 
puncture. Neither sulfadiazine nor sulfathiazole 
affect coagulation time. Penicillin injections of 
either crystalline or amorphous variety quickly 
decrease coagulation time. This occurs both when 
the penicillin is given after the sulfa drug and 
when both are injected simultaneously. Too much 
emphasis can not be made on the importance of 
possible thrombo-embolic phenomena in patients 
receiving prolonged penicillin therapy, and the in- 
stituting of anticoagulant therapy. 

Changes in skin temperature and blood flow of 
hand following ingestion of certain amino acids. 
Martin B. Macut and ExizaBetu L. PIui0n (in- 
troduced by H. 8. Be.pina). The Quartermaster 
Corps, Climatic Research Laboratory, Lawrence, 
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Mass. Skin and rectal temperatures, oxygen con- 
sumption, and blood flow through the hands of four 
healthy men were studied before and after oral ad- 
ministration of various amino acids. At an environ- 
mental temperature of 24°C. ingestion of glycine, 
in amounts of 1, 2, 3, and 4 grams/10 Ibs. body 
weight, resulted in average hand skin temperature 
increases of 3.5°C., 4.8°C., 5.4°C., and 7.7°C., re- 
spectively, accompanied by similar, though less 
marked, increases in toe temperature and signifi- 
cant increases in blood flow through the hand as 
measured by venous occlusion plethysmography. 
Average maximum flows were 2.5 to 7 times the con- 
trol flow. Increases in blood flow and hand skin 
temperature became apparent about 80 minutes 
after ingestion, being most marked approximately 
180 minutes after ingestion. No significant changes 
in rectal temperature, or skin temperatures else- 
where were observed. At environmental tempera- 
tures of 18°C. and 30°C., no significant changes in 
skin temperatures or peripheral blood flow occurred 
after glycine administration. At an environmental 
temperature of 24°C., ingestion of phenylalanine 
effected increases in hand and toe temperatures and 
blood flow through the hand similar to those ob- 
served with glycine; oral administration of histi- 
dine resulted in slight but significant increases in 
hand skin temperature and blood flow. Ingestion of 
glutamic acid, tyrosine, leucine, and methonine had 
no effect upon skin temperature or peripheral blood 
flow. Although five of the seven amino acids caused 
definite increases in oxygen consumption, no con- 
sistent relationships between total oxygen con- 
sumption and skin temperature or peripheral blood 
flow were demonstrated. 

The effect of acetyl-beta-methyl-choline on 
blood flow through the hand at low temperatures. 
Martin B. Macut, Mortimer E. Baper and 
EvizaBetu L. Pm.i0N (introduced by H. 8. Be.p- 
NG). The Quartermaster Corps, Climatic Research 
Laboratory, Lawrence, Massachusetts. Utilizing a 
0.2% solution of acetyl-beta-methyl-choline as the 
conducting medium in a metal venous-occlusion 
plethysmograph, this drug was passed through the 
skin of the hand by iontophoresis. With the ple- 
thysmograph serving as the positive electrode anda 
saline saturated negative electrode placed on the 
subject’s back, a current of 10 milliamperes, de- 
rived from a 45 volt B battery through a 10,000 ohm 
variable resistance, was used to effect ionization. A 
thermostatically regulated refrigerating coil and 
heating unit within the plethysmograph permitted 
accurate control of hand skin temperature at any 
desired level throughout the experiment. All stud- 
ies were condicted in a constant temperature room. 

At a room temperature of 15°C. and a plethysmo- 
graph temperature of 10°C., blood flow was drasti- 
cally curtained in the hands (less than0.8cc./100 cc. 
limb volume/minute ). Iontophoresis of ABMC un- 
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der these conditions resulted in a marked increage 
in blood flow of the treated hand in three of the four 
subjects studied. Maximum flows amounting to as 
much as twenty times the control flow were ob- 
served. The augmentation in flow usually occurred 
within fifteen minutes after the iontophoresis be- 
gan, reaching a maximum within thirty minutes, 
Systemic effects were negligible or absent, and no 
changes in skin temperature or blood flow of the un- 
treated hand were noted. No effect resulted from 
ABMC without current, or from iontophoresis of 
normal saline. The ability of ABMC to overcome 
locally the vasoconstriction produced by cold may 
be of major significance in studies of peripheral vas- 
cular adjustments to environmental temperature 
and warrants further investigation. 
Responses to small changes of light intensity by 
the light-adapted photoreceptor. E. F.MacNicra 
(by invitation) and H. K. Hartuine. Johnson Re. 
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search Foundation, University of Pennsylvania, 4 
Philadelphia. Action potentials were recorded from 
single optic nerve fibers from the eye of Limulus. & i 
The preparation was subjected toa constant illumi- gt 
nation lasting for several seconds. When the dis- ag 
charge of nerve impulses reached a constant fre wy 
quency the illumination was changed by small in- pe 
crements and the time course of the change in the j, 
frequency of discharge was followed. In response to fp 
a small increase in illumination a large transient th 
increase in frequency was produced. The frequency or 
eventually subsided to a steady level slightly 
greater than that preceding the change in illumins- mg 
tion. A small decrease in illumination was likewise yy 
followed by a large decrease in frequency followed pp, 
by a gradual recovery to a level slightly below that yo, 
previous to the change in illumination. If a flashol @ 
light lasting severa! seconds was added to a steady yer 
background of illumination the transient at thi per 
beginning and end were nearly but not exactly sym me 
metrical ; the number of impulses added at the on Ma 
set of the flash was very nearly equal to the number off, 
of impulses missed at its termination. The magni- eon 
tude of the transient change in frequency dependedi™ pra; 
on the level of background intensity and on th jeg 
magnitude of its increment, and was approximately hep 
constant for a fixed incremental ratio. Duration’ HO 
the intensity increment and of the foregoing peri eon; 
of steady background illumination affected th® fron 
magnitude of the transient. of 9 
Antigonadotrophin formation to sheep FSH: é& NA] 
fectiveness against endogenous gonadotrophit® tho , 
hormones in men. Witi1AM O. Mappock, EpwWif gone. 
C. Juneck (by invitation), and Carl G. HELLER tens 
Department of Physiology, University of Oreg*M thei 
Medical School, Portland, Oregon. Seven infertif% with, 
men, each having some functional testicular tissv!l pate 
and detectible amounts of urinary gonadotrophil™ blog, 
(with one exception) were given intramuscularly9™ was ¢ 
to 100 rat units of a purified follicle-stimulatil ang , 
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hormone prepared from sheep anterior pituitaries 
(Schering’s FSH, containing small amounts of 
ICSH and thyrotrophin) daily for 60 to 105 days. 
Anti-gonadotrophins, although not demonstrable 
before treatment, appeared in the plasma from 49 to 
60 days after beginning therapy. These titers were 
sufficiently great to nullify the effect of 100 times 
the amount of FSH administered. Highest titers 
were reached at the time of stopping therapy. At 
this time 0.9 cc. of plasma completely inhibited the 
effect of 2 rat units of FSH administered to imma- 
ture rats (usually 2 rat units of FSH caused an in- 
crease in ovarian weights from circa 13 to circa 30 
mgm.). Four to five months after cessation of ther- 
apy anti-gonadotrophin titers were still approxi- 
mately half as high as peak levels. Injecting FSH 
did not cause a rise in urinary gonadotrophin out- 
put. Detectable amounts of urinary gonadotrophin 
were found at the time of maximal anti-gonado- 
trophin formation. 

The patient’s p:asma anti-gonadotrophin capac- 
ity was tested against the patient’s own urinary 
gonadotrophins in several instances, and also 
against other patients’ urinary gonadotrophins, and 
were effective against both. Therefore, either the 
patients’ kidueys or the ultrafiltration concentra- 
tion method separated endogenous gonadotrophin 
from endogenous anti-gonadotrophin. This indicates 
that anti-gonadotrophins do not destroy, inactivate 
or irreversibly combine with gonadotrophins. 

Effect of hydrogen and bicarbonate ions on the 
metabolic rate of the perfused cat brain. J. Mac- 
nes and A. GeIGER (introduced by H. Grunp- 
rest). Department of Physiology, the Hebrew Uni- 
versity, Jerusalem and Department of Psychiatry, 
College of Physicians and Surgeons, Columbia Uni- 
versity. Isolation of the cerebral circulation and 
perfusion of the brain in the living cat, by the 
method described previously (A. Geiger and J. 
Magnes, Amer. Journ. of Physiol. 149: 517, (1947)), 
offers an opportunity to study the effect of blood 
composition on the metabolic functions of the 
brain. The effect of (H*) and of HCO;~) was stud- 
ied while perfusing the brain with defibrinated 
heparinised ox blood. Acidifying the blood with 
HCl or with lactic acid increased cerebral oxygen 
consumption considerably ; for instance, a change 
from pH 7.25 to pH 7.20 usually caused an increase 
of 25-30% in oxygen consumption. Addition of 
NAHCO; caused a corresponding depression. On 
the other hand comparable changes in hydrogen ion 
concentrations, brought about by varying the CO, 
tension of the perfusing blood were inconsistent in 
their effect on brain metabolism and were often 
Without any influence whatsoever. The metabolic 
tate of the brain is highest when perfused with 
blood having a low NaHCO; concentration. (This 
was obtained by dialysing blood against 0.9% NaCl, 
and subsequently adding all the electrolytes and 


glucose in physiological concentrations with the 
exception of bicarbonate, which was kept low.) 
These experiments suggest that hydrogen ions 
stimulate, and bicarbonate ions depress, brain 
metabolism. 

Urea-clearance by perfusion of the entire intact 
small intestine in man. N.S. R. Mauur. Depart- 
ment of Pharmacology, University of Louisville 
School of Medicine, Louisville, Ky., and the Louis- 
ville General Hospital. Perfusion was through a 
modified Miller-Abbott tube. The 300 cm.-long, 16 
French modified tube has three conduits: 1. for 
inflating the terminal balloon when the tube has 
entered the duodenum ; 2. for passing the perfusing 
liquid into the proximal jejunum through 5 holes 
about 150 cm. (5 ft.) from the distal end; 3. for 
sucking back the liquid at the distal ileum through 
5 holes immediately proximal to the balloon. The 
balloon is deflated when the distal end of the tube 
is in the lower ileum. The solution was somewhat 
hypertonic NazSO,. Suction was set to read —5 to 
—10 mm. Hg at junction of intestinal tube and tub- 
ing connected to reservoir and suction-pump. With 
the rate of perfusion at 30 cc./min., the concentra- 
tion of urea in the outflow liquid was almost identi- 
cal with that in the plasma, giving a urea-loss of 11.6 
Gm. in 8 hours, or a urea-clearance of 32.4 cc./min. 
This compares well with peritoneal irrigation and 
external dialysis (‘‘artificial kidney’’). The method 
is much less cumbersome and requires no asepsis or 
surgery ; furthermore, it may be temporarily dis- 
continued when desired. The method is indicated 
in temporary acute renal insufficiency, as after 
transfusions with incompatible blood, sulfon- 
amides, or in crush-syndrome. The chloride-loss in 
8 hours was 6.64 Gm. (as NaCl) ; this can be readily 
replaced by NaCl by intravenous drip. As shown by 
Amberson, SQ, may replace Cl to a large extent 
without observable injury. 

The platelets as foci in the coagulation of the 
blood. F. D. Mann, Marcaret Hurn and D. R. 
MaruiEson (introduced by T. B. Macarn). Divi- 
sion of Clinical Laboratories, Mayo Clinic, Roches- 
ter, Minnesota. The coagulation of normal human 
plasma in silicone-coated slide preparations was 
observed by phase contrast microscopy. As soon as 
brin threads were visible they were seen radiating 
from the platelets. Thus the platelets appeared to 
serve as foci of fibrin formation, but simultaneous 
formation of fibrin free in the plasma is not ex- 
cluded. After coagulation the platelets were firmly 
and for the most part individually fixed in the fibrin 
network and did not migrate. The relative pro- 
thrombin-converting activities of plasma and of 
platelets were studied with the aid of aged, zymin- 
treated and ammonia-treated plasma. The ability 
to restore the coagulability of aged and ammonia- 
treated plasma was greatly concentrated in or on 
the platelets. This agrees with previous evidence 
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indicating at least two components in the pro- 
thrombin conversion factor. The concentration of 
prothrombin conversion factor in or on the plate- 
lets appears to be related to the function of plate- 
lets as foci in coagulation of the blood. 

The separate contraction of functional areas in 
limb muscles during reflex withdrawal and 
crossed extension. J. E. MARKEE and Maupe WIL- 
LIAMS (by invitation). Dept. of Anatomy, Duke 
University School of Medicine, Durham, North 
Carolina and Division of Physiology, Womens Col- 
lege of U. N. C., Greensboro, North Carolina. Pre- 
viously we have demonstrated in the dog that the 
separately innervated areas within a muscle may 
contract separately by electrical stimulation of 
their nerves, and in the human, that the arrange- 
ment of the nerve branches to the long limb muscles 
is similar. In this study we recorded, photographi- 
cally and electrically, the shortening of separately 
innervated areas under reflex conditions—ipsi- 
lateral withdrawal and crossed extention—of all 
the limb muscles which move both hip and knee 
joints. Sixty-five decerebrate and spinal dogs were 
used. 

The predominate reflex response of the long thigh 
muscles is as follows: In the semitendinosus the 
proximal part shortens during extension of the hip; 
the distal part, during flexion of the knee. The 
semimembranosus shortens during flexion of the 
knee only. The lateral part of the biceps femoris 
shortens during knee flexion; the medial, during 
hip extension. The caudal part of the sartorius 
shortens only during knee flexion; the cephalid 
cranial part during hip flexion; the distal cranial 
part during knee extension. The superficial part of 
the rectus femoris shortens during knee extension ; 
x the deeper part, during hip flexion. The superior 
part of the gracilis shortens during knee flexion ; the 
inferior part, during hip extension. Certain differ- 
ent functional areas of a muscle, under reflex stimu- 
lation, react as if reciprocally innervated. Action 
potentials were recorded in areas that shorten, but 
not in areas that lengthen. 

Purification of renin. JoHn MArsHALL (by invi- 
tation) and G. E. WaKeErRLIN. Department of Physi- 
ology, University of Illinois College of Medicine, 
Chicago. A modification of earlier methods for the 
purification of renin was developed for the purpose 
of producing large amounts of relatively pure hog 
renin in high yields. Dried hog kidney powder pre- 
pared by acetone-ether extraction was used in lots 
of 10 kg. of fresh kidney equivalent. Each lot was 
extracted with saline-bicarbonate at a pH of 8. The 
extract was filtered through muslin, and inert pro- 
tein precipitated at pH 2.90 at an NaCl concen- 
y tration of 0.92 M., using HCl (2N) to pH 4 and 
a trichloracetic acid (10%) to pH 2.90. After centri- 
fugation the supernatant was saturated with NaCl 
and the precipitate of crude renin was separated by 
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centrifugation. This was then dialyzed until essen- 
tially salt free. Total volume was 1 liter, containing 
16 Goldblatt renin units per ml., at a purity of 8 
units per mg. N. Further purification was achieved 
by ethanol fractionation under controlled condi- 
tions of ethanol concentration, pH, ionic strength, 
temperature, and protein concentration. Inert pro- 
tein was removed at pH 7.0, EtOH 17%, v/2 0.01 to 
0.003, T —5°. This precipitate consisted of 10-15% 
of the total protein and 10% of the total renin. 
(Increasing ionic strergth or pH yielded less pro- 
tein, and increasing ethanol to 20% precipitated 
60% of the renin.) After centrifugation at —5°, the 
supernatant was adjusted to pH 4.90 with 0.8 M 
acetate buffer. The precipitate formed contained 
about 15% of the initial total protein, and 80-90% 
of the total renin at a purity of 50 units per mg. N. 
Further purification with minimal loss of renin was 
achieved by a second fractionation at lower ionic 
strength and ethanol concentrations. This work is 
continuing. bg 

The rate of atrophy of rat diaphragm. ARTHUR 
W. Martin and O. M. Sora (byinvitation). Depart- 
ment of Physiology and Biophysics, University of 
Washington, Seattle, Washington. The rate of mus- 
cle atrophy varies approximately inversely with 
increasing animal size. While it has not been pos- 
sible to relate the rate of atrophy directly to the 
rate of oxygen consumption Diaz-Guerrero and 
Thomson (Fed. Proc. 6: 97, 1947) showed that 
thyroxin administration increased and thiouracil 
decreased the rate of atrophy of muscle. It ap- 
peared of interest to compare the rate of atrophy of 
a muscle with a high metabolic rate with one of low 
metabolic rate in the same species of animal: Field, 
et al. (J. Cell. Comp. Physiol. 14, 143, 19389) showed 
that rat diaphragm consumed oxygen at about twice 
the rate of other skeletal muscles. Abundant data 
have been obtained on the rate of atrophy of other 
muscles of the white rat, particularly following 
denervation. We have therefore determined the 
rate of atrophy of a hemi-diaphragm in this species 
following section of the left phrenic nerve in the 
thorax. Seven days after nerve section a maximum 
hypertrophy of 50 per cent had taken place, al- 
though by this time gastrocnemius muscle would 
have atrophied about 23 per cent. The hypertrophy 
was gone after 30 days by which time gastrocnemius 
atrophy would be about completed (75 per cent). 
Progressive atrophy followed, a 25 per cent weitht 
loss occurred by 70 days, a 50 per cent loss by 120 
days. 

No significant changes in absolute amount of con- 
nective tissue took place within 120 days. Even 
when allowance was made for the amount of con- 
nective tissue the QO. was significantly elevated 
(22 per cent) during hypertrophy and reduced 
during atrophy. 

The effects of various pressure application de- 
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vices (anti-g suits) upon arterial and venous pres- 
sures. E. M. Martin (by invitation), M. J. Mar- 
TIN (by invitation), J. P. Henry, J.L. GAMBLE, Jr. 
(by invitation) and R. S. SHaw (by invitation). 
Aero Medical Laby., Air Meteriel Command, 
Wright Field, Dayton, Ohio. The anti-g suit is a 
convenient devide for suddenly compressing an 
extensive area of the body and driving the blood 
contained therein into the rest of the circulatory 
system. In the work reported, three different anti-g 
suits were employed: the G-3A, G-4A, and the 
modified Clark-Navy capstan suit. They were de- 
signed to compress the lower limbs and abdomen 
with progressively greater efficiency in the order 
mentioned, G-3A, G-4A, and the capstan anti-g 
suit. In an attempt to analyze the mechanism 
whereby the suit protects against the effects of 
positive g, venous and arterial pressures were stud- 
ied both at rest and under g. In ten tests on five 
subjects, the relative efficiency of rhythmic infla- 
tion of the G-3A and G-4A suits in reducing venous 
pressure in the foot when sitting still at 1 g was 
compared. There was no significant difference in 
pressure reduction, i.e., G-3A, 60%; G-4A, 55% of 
resting pressure. This result suggests that there is 
no difference in their efficiency in returning blood 
from the legs under these conditions. However, 
their efficiency in elevating mean arterial ressure 
both as measured when at rest using the spaygmo- 
manometer and under g using the radial artery ap- 
pears to be dependent on the above-mentioned effi- 
ciency and uniformity with which they compress 
the lower half of the body. 

The projection of area 19 to the reticular forma- 
tion. W. S. McCuLtocu and ELwoop HENNEMAN. 
Department of Psychiatry, University of Illinois. 
After local strychninization of area 19 in the cat 
under Dial, its brain stem was explored with 6 
parallel micro-electrodes, spaced with points 2 
mm. apart, carried on a stereotaxic apparatus. 5 
channels of a Grass electroencephalograph were 
used to record from these needles in push-pull ar- 
rangement between adjacent electrodes. The 6th 
channel recorded from area 19. No strychnine 
spikes were found except in the medial reticular 
suppressor formation of the brain stem. It is, there- 
fore, concluded that area 19, like areas 4S and 24 
fires into the suppressor part of the reticular for- 
mation. 

A critical discussion of the bioelectric ‘‘dou- 
blet’’ theory. Ricuarp McFEx (introduced by J. 
8. Robb). Department of Pharmacology, Syracuse 
University College of Medicine. The mathematical 
derivation of the ‘“‘doublet’’ theory contains an in- 
consistency. The determination of the potential 
field of a polarized membrane, fundamental to this 
theory, assumes a homogenous surrounding me- 
dium. However, the membrane specific resistance 
is very much greater than that of the fluid conduc- 


tor and consequently the medium is non-homoge- 
nous. The effect of the non-homogeneity can be de- 
termined by measuring the potential at points 
about an electrostatis equivalent to a partly depo- 
larized fibre. Such measurements show a potential 
field very different from that of a doublet. The 
effect of this field on the difference of potential be- 
tween local and remote electrodes can also be meas- 
ured and plotted as a function of the degree (or 
position) of the depolarization of the simulated 
fibre. This results in polyphasic waves, due to vari- 
ations at both local and remote electrodes. Further- 
more, the potential at the remote electrode is de- 
pendent only on the state of depolarization of the 
fibre and not the distance from it. This suggests 
that the ‘“‘doublet’’ theory derived concept of the 
‘qndifferent’’ electrode be seriously questioned. 

Although no data on living single fibre prepara- 
tions has been obtained at this laboratory an experi- 
ment by Lorente de No, on potentials produced by 
action currents of an isolated nerve fibre in a plane 
conductor (Howells Textbook of Physiology, 15th 
Ed.), indicates good agreement with local-remote 
potential curves determined from the equivalent 
fibre constructed here. 

Spinal projection of hind-limb afferent fibers. A. 
KX. McIntyre (by invitation) and David P. C. 
Luoyp. Laboratories of The Rockefeller Institute for 
Medical Research, New York. Velocity, in dorsal 
roots and columns, of impulses initiated in the larg- 
est afferent fibers of muscle (Group I) and skin 
(Group II) has been measured, utilizing gastrocne- 
mius (L7, 8:) and sural nerves connecting with 
lower hind-limb segments, and quadriceps (Li.5,¢) 
and saphenous nerves connecting with upper hind- 
limb segments. Muscle afferent fibers exhibit char- 
acteristic nerve-root velocities to the upper limits 
of their root entry, at which points velocity falls to 
about 60%. Further velocity decreases occur, nota- 
bly in Ls, until, in lowest thoracic segments it is 
about 30%. No trace of Group I impulses has been 
found above Tio, although muscle Group II has 
been traced to uppermost thoracic segments. C’tita- 
neous afferent fiber velocity change is less marked, 
impulses projecting through the dorsal columns, at 
approximately 75% nerve velocity until, in upper 
thoracic segments, further decrease occurs. At Ti. 
or L; these impulses outstrip the initially earlier 
muscle Group I impulses. Antidromic column stim- 
ulation, recording at several points on the nerves, 
yields similar results, and permits, in addition, 
proof of nerve velocity of the impulses. By this 
means also it can be shown that muscle Group II 

impulses pass the initially faster Group I impulses 
in the lower thoracic cord to continue upward. 
Amplitude of ascending Group I volleys decreases 
in two distinct stages, the discontinuity occurring 
uniformly in L;. These data are interpreted to mean 
that Group I fibers terminate by supplying cells of 















the lower thoracic cord and upper three lumbar 
segments, presurnably Clarke’s column, whereas 
Group II fibers, of muscle and cutaneous origin, 
contribute to the tract of Goll. 








cles and serum in blood. Paut L. McLarn and C. 
H. Wititam Rua: (introduced by C. C. Gururir). 
Department of Physiology and Pharmacology, 
School of Medicine, University of Pittsburgh. Rela- 
tive corpuscle and serum volumes were estimated 
in numerous samples of defibrinated beef blood by 
12 technically different applications of the serum 
dilution principle. The results were compared with 
those obtained on the same samples by centrifuga- 
lization at approximately 7500 x G. In the dilution 
studies, the following measurements on serum were 
used as indices: specific gravity by copper sulfate 
and falling drop methods; total nitrogen; serum 
protein estimated from nitrogen determination and 
from specific gravity ; heat-coagulable serum solids 
by direct weighing and from specific gravity ; con- 
centration of the dye T-1824. With regard to rela- 
tive corpuscle volume, the means for all dilution 
methods were smaller than that for the conven- 
tional hematocrit, differences varying with the 
method from 1 to 20 per cent of the mean cell vol- 
ume. The average differences, for comparisons on 
individual samples, between centrifugal and dilu- 
tion procedures covered a similar range. In general, 
the dilution methods which gave the smallest devi- 
ations from the centrifugal, especially those which 
involved washing the serum from the packed cor- 
puscles, were the most consistent. However, pres- 
ent results do not justify the selection of any one 
method as estimating reliably the ‘‘true’’ cell vol- 
ume, or the practice of correcting conventional 
hematocrit results by the application of any con- 
stant factor based on dilution methods. . 

Preliminary study of complete parenteral ali- 
mentation. H.C. MENc (by invitation), and SmrrH 
FREEMAN. Department of Physiology and Depart- 
ment of Experimental Medicine, School of Medicine, 
Northwestern University, Chicago. Illinois. Two 
adult male dogs were fed a fat-free synthetic diet 
by mouth plus 10% butter oil emulsion by vein for 
4 weeks, after which the animals were infused ex- 
clusively through the intravenous route with mix- 
tures containing all the nutritional elements in ade- 
quate amounts except water which was allowed by 
mouth ad libitum. Two types of mixture were used. 
One contained 10% butter oil in emulsion with the 
stabilizers—span 20, ‘‘Asolecten”’ and sodium cho- 
late—and 10% glucose. The other contained a 10% 
casein hydrolysate (‘‘Amigen’’), glucose, salt mix- 
ture and water soluble vitamins. Fat soluble vita- 
mins and liver extract were injected intramuscu- 
larly every week. The total daily caloric intake was 
92.65 calories per kilogram of which 49% came from 
carbohydrate, 19% from protein and 32% from fat. 
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On estimating the relative volumes of corpus- 





On some occasions the butter oil emulsion was 
omitted and the calories from the fat were made up 
by glucose. The animals were infused for 8 and 10 
weeks. There was no change in total plasma pro- 
teins, plasma N.P.N., Rose Bengal clearance and 
serum phosphatase. Their body weight was appar- 
ently maintained. The nitrogen balance was posi- 
tive except on 1 or 2 occasions. No pyrogenic effects 
were observed. Vomiting occurred when infusion 
was given too rapidly. A moderate reduction of 
hemoglobin, red cell count and hematocrit was 
noticed after the first week of injection, but did not 
progress appreciably thereafter. Hematuria oc- 
curred on several occasions. Further studies are in 
progress. 

Removal of rostral border of human area 4 
followed by spasticity or lack of it. FreEp A. Mert- 
LER and J. LAWRENCE Poo. (by invitation). De- 
partment of Neurology, College of Physicians and 
Surgeons, Columbia University. Hines and Tower 
showed that removal of the caudal part of the sim- 
ian area gigantopyramidalis produced no spasticity 
and imputed such spasticity as does follow removal 
of area 4 to damage of its rostral border. Mettler 
(1943, J. comp. Neurol. 79: 185-245) demonstrated 
that unilateral decortication produces negligible 
spasticity but that progressively deeper ablations 
ultimately produce the complete hemiplegic pic- 
ture. Four human cases are here presented. In case 
K, area 6 (except caudal border) and rostrally ad- 
joining cortex was unilaterally removed. Stimula- 
tion still gave good movements. Postoperative 
paralysis with resistance to passive movement de- 
veloped. In case M the caudal third of the middle 
frontal gyrus was unilaterally removed without re- 
sult. The precentral and part of the postcentral 
gyri caudal to the original ablation were next re- 
moved. A flaccid paralysis developed from which 
the patient recovered without showing evidence of 
spasticity. In cases E and Y, area 6 was bilaterally 
removed without eliciting any evidence of spastic- 
ity. Subsequently the rostral part of area 4 was re- 
moved unilaterally in both cases. In case Y 4 
pronounced spastic hemiplegia developed, in Case 
E a flaccid paralysis ensued. Since cases K and Y 
had pre-existing subcortical pathology and cases M 
and E did not, it is concluded that unilateral re- 
moval of neither area 6, nor of 6 and the rostral part 
of 4, nor of 6 and both the rostral and caudal parts 
of 4 (and the rostral part of the postcentral gyrus) 
produces notable spasticity in the human unless 
subcortical damage also exists. 

Effect of delta- and gamma- tocopherol on crea- 
tinuria in progressive muscular dystrophy. A. T. 
Minuorat. (Depts. of Psychiatry and Medicine, 
Cornell Univ. Medical College, The Russell Sage 
Institute of Pathology and the New York Hospital, 
New York, N. Y.) Investigations reported prev- 
iously (Milhorat and Bartels, Federation Proc. 6 
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414, 1947) showed that certain sugars present in 
gastric mucin and pectin can increase the utiliza- 
tion of alpha-tocopherol in progressive muscular 
dystrophy. Alpha-tocopherol alone was without 
effect on creatinuria; when given together with D- 
Mannose, D-Galactose or L-Fucose alpha-to- 
copherol induced pronounced reduction in the crea- 
tine output of suitable subjects. Through the kind- 
ness of Dr. James G. Baxter of Distillation 
Products, Inc., Rochester, N. Y. who supplied us 
with samples, we have had the opportunity of test- 
ing the effects of gamma-tocopherol and delta- 
tocopherol. The patients who were given test doses 
of these substances were maintained on a constant 
creatine-free diet and had been used in the earlier 
investigations of alpha-tocopherol. Gamma-to- 
copherol administered in daily doses of 330 mg for 3 
days either alone or with D-Mannose or raffinose 
was without effect on creatinuria. On the other 
hand, delta-tocopherol given for similar test periods 
in amounts of 220 mg. daily reduced the creatinuria 
as much as 40 per cent for 9 days in some patients. 
The effect was greatest in patients with benign 
forms of the facial-humeral scapular type of muscu- 
lar type of muscular dystrophy, and less, or even 
absent, under these conditions, in patients with 
rapidly progressive forms of the pseudo-hypertro- 
phic type of the disease. 

The influence of oxygen administration on the 
cardiovascular response to exercise. A. T. MILLER, 
Jr. Laboratory of Applied Physiology, University 
of North Carolina, Chapel Hill. Three subjects, 
thoroughly trained in treadmill running, performed 
standard exercise which consisted in running on 
the treadmill (speed 7 m.p.h., grade 17.5 per cent) 
for 5 minutes. Heart rate and systolic blood pres- 
sure were recorded at one minute intervals during 
exercise and 20 minutes recovery. Blood lactate 
concentration was determined before and after 
exercise and after 20 and 60 minutes recovery. 
Oxygen was administered for 10 minutes before 
exercise, during exercise, during a 20 minute re- 
covery period and during a 5 minute interval be- 
tween two identical exercise periods in different 
series. Each series consisted of 3 or more experi- 
ments on each of the 3 subjects, with an equal num- 
ber of control experiments in which air was 
breathed. 

Two of the subjects made repeated exhaustion 
runs (3 minutes at 12 m.p.h., 17.5 per cent grade) 
in addition to the standard runs. The results may 
be summarized as follows: (1) Oxygen administra- 
tion before exercise had no effect on heart rate, 
blood pressure and blood lactate during exercise 
and recovery. (2) Oxygen administration during 
exercise had no effect on heart rate or blood pres- 
sure during exercise or recovery. Maximal blood 
lactate concentration was reduced to a slight but 
Statistically significant extent (confirmed by ex- 
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periments on 20 additional subjects). (3) Oxygen 
administration during recovery had no effect on the 
rate at which heart rate, blood pressure and blood 
lactate returned to normal. (4) Oxygen administra- 
tion between double runs had no effect on heart 
rate, blood pressure and blood lactate during the 
second run and recovery. 

Insulin excretion in normal man. I. ArTHUR 

Mirsky, JoHN WacuMAN (by invitation), C. J. 
Popore (by invitation) and R. H. Bron-Kann 
(by invitation). May Institute for Medical Research 
of the Jewish Hospital, Cincinnati, Ohio. The 
amounts of insulin excreted into the urine by nor- 
mal subjects were determined by the following pro- 
cedure. Several days’ urine from each subject was 
desiccated by lyophilization. The resultant powder 
was then extracted by the usual acid alcohol pro- 
cedure and the insulin recovered by precipitation 
with ether. The insulin content of the final acid 
saline extract was determined by the Young modi- 
fication of the mouse dropping test. Recovery ex- 
periments indicated that from 60 to 100 per cent of 
0.5 unit of insulin added to large volumes of urine 
could be detected by this procedure. Numerous 
trials have indicated that under ordinary condi- 
tions of diet, normal subjects excrete very small 
amounts of insulin into the urine. The average 
amount of insulin determined in a series of such 
normal subjects was found to be about 0.3 units 
per day. Further trials have indicated that, even 
after the injection of fairly large amounts of insuln 
into normal subjects, little additional insulin ap- 
peared in the urine. This suggests that normal man 
excretes only minute mounts of insulin into the 
urine. In view of the probability that exogenous 
insulin rapidly disappears from the blood stream 
of man, these findings would be indicative of the 
very rapid rate of destruction of insulin by the 
intact organism. 

Calibration of the Millikan compensated oxime- 
ter as used among white and colored persons. 
GerorcE E. Montcomery, JR (by invitation), J. E. 
Geraci (by invitation) and Eart H. Woop: Section 
on Physiology of the Mayo Clinic and Foundation, 
Rochester, Minnesota. The Millikan CMR model 
no. 13 compensated circuit oximeter has been cali- 
brated against Van Slyke analyses of simultane- 
ously drawn samples of arterial blood from twenty- 
five normal white persons and five normal Negro 
persons. Multiple samples of arterial blood were 
obtained by the technic described by Wood and 
associates (see abstract). Hypoxia was produced 
by allowing the subjects to breathe gas mixtures of 
from 16 to7 per cent oxygen content. Ten different 
Coleman-type earpieces were used. Five hundred 
fourteen simultaneous oximeter and Van Slyke de- 
terminations of arterial oxygen saturation were 
made in the group of twenty-five white persons 
In the saturation range from 50 to 91 per cent, the 
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average difference between the oximeter and the 
Van Slyke values was +4.7 percentage points 
(range, —11 to +23 percentage points). The accu- 
racy of the oximeter was found to vary significantly 
when different earpieces were used. The average 
differences between photo-electrically and chem- 
ically determined arterial oxygen saturation values 
ranged from +1.4 to +13.1 percentage points for 
the individual earpieces tested. Sixty-two compari- 
sons of oximeter-determined and Van Slyke-deter- 
mined values of the arterial oxygen saturation were 
made in a group of five Negro and five white 
persons, the same oximeter earpiece being used. In 
the 50 to 90 per cent saturation range in Negroes, 
the average difference between Van Slyke and ox- 
imeter values was +12.8 (1.7 to 22.7) percentage 
points. In the white persons this value was +7.1 
(—1.1 to 15.7) percentage points. Figures in paren- 
theses are extreme values. 

Estimation of the total circulating red cell vol- 
ume by the use of methemoglobin-tagged cells. 
James C. Moore and O. W. Sumap.e (introduced 
by Hamppen C. Lawson). The Dept. of Physiology, 
Univ. of Louisville School of Medicine. Sodium 
nitrite was added to heparinized blood in the pro- 
portion 50 mgm./100 cc. for in vitro methemoglobin 
formation. The methemoglobin-containing cells 
were washed with saline and injected intravenously 
as concentrated cell suspensions in volumes of 35-70 
cc. in barbitalized, splenectomized dogs. Methemo- 
globin was determined spectrophotometrically by 
the method of Horecker and Brackett on arterial 
samples drawn at intervals of one to five minutes 
after the injection. Methemoglobin disappearance 
curves similar to those found in vitro were obtained 
after the first five minutes. Arterial methemoglobin 
at the instant of injection was obtained by extra- 
polation of these curves. Cell volume was calculated 
from the total methemoglobin injected and the 
packed-cell methemoglobin concentration in arter- 
ial blood, both values being read at the instant of 
injection, the latter by extrapolation as above. In 
vitro, this method gave values for cell volume 
within 2 per cent of those obtained from the he- 
matocrit and the total volume/ 

In a series of six dogs comparative values for cell 
volume were obtained by the present method, by 
calculation from the hematocrit and the plasma 
volume, and by the ‘‘hematocrit-change’’ method 
of Lawson, Overbey, Shadle, and Moore. The sec- 
ond method gave values ranging from 126 to 152 per 
cent, and the third method 91 to 130 per cent of the 
volumes obtained by the present method. 

Studies of shock in frogs. 1. Shock due to elec- 
trical injury. Lovts Moreau (by invitation), Mar- 
vin. Bauisrocky (by invitation), and L. V. 
HEILBRUNN. Zoological Laboratory, University of 
Pennsylvania. The frog is an excellent animal in 
which to study shock phenomena. Some of the com- 
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plications which enter into the shock picture in 
mammals are not present in the frog. We have found 
that shock may be caused by electrical injury toa 
restricted region of the animal. If either the brain 
of the legs are subjected to currents sufficiently 
strong to cause injury (but not excessive heat) the 
animals show obvious shock. Toxic factor is in- 
volved, for ligature of the legs prevents shock in 
frogs whose legs are exposed to electrical injury. 
The toxic factor is apparently of the nature of a 
thrombin or thromboplastin. This is indicated by 
the changes which occur in the coagulation time of 
the blood of shocked animals. The first change is a 
slight decrease in the coagulation time and this is 
followed by an increase. 

The effect of intraarterial injection of acetyl- 
choliae upon the gastric mucosa of the dog. G. M. 
Morton (by invitation) and G. W. Sravraky. 
Departments of Anatomy and Physiology, Faculty 
of Medicine, University of Western Ontario, Lon- 
don, Canada. As reported by Stavraky (Federat. 
Proc. 4: 1, 1945) acetylcholine, when injected into 
the gastrosplenic artery, causes a secretion of alka- 
line gastric juice. A histologic study of the gastric 
mucosa of the injected region of the stomach—a 
limited area of the body along the greater curva- 
ture—showed that after 4-6 hours of injection of 
acetylcholine, complete exhaustion of the chief 
cells of the neck of the gastric glands and partial 
exhaustion of the surface epithelium took place. 
In contrast to the quiescent areas of the stomach, 
when stained with mucicarmine, the chief cells of 
the neck of the glands contained no secretory gran- 
ules, their cytoplasm appearing quite clear. The 
cells of the surface epithelium, particularly ‘those 
in the depths of the gastric pits, contained dimin- 
ished amounts of the mucus precursor, the secre- 
tory granules occupying only the outer regions of 
the cells and leaving a clear area between the mass 
of the granules and the nucleus. When stained with 
neutral gentian, the chief cells of the body of the 
glands were found to contain large numbers of 
pepsinogen granules showing no difference between 
the injected and resting mucosa. This latter was in 
keeping with the absence of any digestive power in 
the secreted juice. 

It is concluded that the highly alkaline gastric 
juice (pH up to 8.9) which is secreted in response 
to injections of acetylcholine into the gastrospleni? 
artery comes from the inner one-third of the glands 
of the body of the stomach along the greater curva- 
ture, the chief cells of the neck and possibly the 
surface epithelium being responsible for its 
secretion. 

The role of the nervous system in experimental 
hypertension in the dog. W. G. Moss (by invita- 
tion) and G. E. Wakeruin. Department of Physiol- 
ogy, University of Illinois College of Medicine. 4 
variety of techniques for the study of the role of 
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the nervous system have been employed in an 
analysis of its role in the maintenance of the blood 
pressure level in experimental renal hypertension. 
The results bear out the following conclusions. The 
applications of various drugs which produce surgi- 
cal anesthesia in dogs demonstrates by the changes 
in pressure levels that there is no quantitative 
difference in the role of the nervous system in the 
maintenance of the blood pressure level in normo- 
tensive, early renal hypertensive, or late renal 
hypertensive dogs. There is a large increase in the 
role of the nervous system in the maintenance of 
the pressure level! in neurogenic hypertensive dogs. 
Blocking the vasomotor outflow between the cen- 
tral nervous system and the blood vessels causes 
changes in the blood pressures of dogs which also 
demonstrate no increased role for the nervous sys- 
tem in the maintenance of the blood pressure level 
in renal hypertensive dogs in either early or late 
stages. Neurogenic hypertension is again shown to 
involve an increased role of the nervous system. 
Studies of reflex mechanisms in normotension and 
late renal hypertension show little difference in the 
responses to hypercapnic and cold stimulation. The 
responses of early renal hypertensives to these 
stimuli are somewhat less. Insofar as these experi- 
ments are concerned, the role of the nervous system 
in the maintenance of the blood pressure level in 
experimental renal hypertensive dogs does not 
appear to differ from its role in normotensive dogs. 

A polarographic study of the action of carbonic 
anhydrase at the dropping mercury electrode. 
Orro H. Mitier. Dept. of Physiology, Syracuse 
University College of Medicine, Syracuse, N. Y. In 
a polarographic study of quinhydrone in buffered 
and unbuffered solutions it was found that the car- 
bon dioxide-bicarbonate buffer behaved abnormally 
(Miller, J. Am. Chem. Soc., 1940, 62: 2434). In- 
stead of a single wave in which the anodic and cath- 
odie portions overlap, two waves were obtained 
which were similar yet not identical with those 
found in an unbuffered solution. This was attrib- 
uted to a slowness in the response of the bufier to 
changes in pH at the electrode surface. If carbonic 
anhydrase (prepared from sheep erythrocytes by 
the customary alcohol-chloroform method ) is pres- 
ent in sufficient concentration and all inhibitors 
(such as NO;~, Cl-, etc.) are absent, the carbon 
dioxide-bicarbonate buffer reacts with sufficient 
rapidity to maintain constant the pH at the 
dropping mercury electrode during the reduction 
or oxidation of quinhydrone. This is evident from 
the fact that the anodic and cathodic waves now 
overlap completely and form a single wave, to sepa- 
rate again more or less as the enzyme is destroyed 
or inhibited by well-known inhibitors. 

Composition of Central American foods. I. Hon- 
duras. Hazen E. Munseti, Rospert S. Harris and 
Lovis O. Wr1ams (by invitation), with the tech- 


nical assistance of LoursE GuiLp (by invitation), 
GERTRUDE NIGHTINGALE (by invitation) and Crn- 
THIA TROESCHER (by invitation). Nutritional Bio- 
chemistry Laboratories, Massachusetts Institute of 
Technology. For the establishment of a sound pro- 
gram of food production and food consumption it is 
important to know the composition of the indige- 
nous foods which are, or can be, grown in the area. 
On this basis a long range study of the composition 
of foods grown in Central America is underway. 
Specimens are collected and identified by a bota- 
nist, samples representative of the edible portionare 
stabilized and shipped by air express to Cambridge. 
Whenever possible a record is made of the soil type, 
annual rainfall, altitude and whether the sample 
was grown of fertilized land. A comparison of the 
data from similar samples may give information on 
the relative importance of genetic and non-genetic 
factors in determining the composition of edible 
plants. Moisture, nitrogen, ether soluble fraction, 
crude fiber, ash, calcium, phosphorus, iron, caro- 
tene, thiamine, riboflavin, niacin and total ascorbic 
acid content are being measured. In the present 
report the results of analyses of 129 samples of 85 
plants collected in Honduras are presented. 

The effects of the intravenous administration of 
glucose and amino acids on the hepatic blood flow 
and splanchnic oxygen consumption of man. By 
J. D. Myers (Introduced by E. A. Sreap, JR.), 
Dept. of Medicine, Duke University, School of Med- 
icine, Durham, N.C.The work of Wilhelmj, Boll- 
man and Mann on the dog, and of Dock on the rat, 
has indicated that the specific dynamic action of 
proteins and amino acids takes place chiefly, if not 
solely, in the liver. Mann and Boothby have estab- 
lished that in the dog the specific dynamic action 
of glucose is not only still present after hepatec- 
tomy, but is actually accentuated in the absence of 
the liver. The estimation of hepatic blood flow by 
bromosulphalein clearance during catheterization 
of the hepatic veins, and the calculation of the 
splanchnic oxygen consumption (the estimated 
liver blood flow X the hepatic arterio-venous oxy- 
gen difference) have provided means of investi- 
gating the immediate effects of the intravenous 
administration of amino acids and glucose on the 
hepatic blood flow and splanchnic oxygen consump- 
tion in a group of hospital patients without signifi- 
cant disease. The rapid intravenous injection of 50 
grams of a mixture of amino acids in 10 per cent 
solution (Vujn 9 solution—Merck) has resulted 
during the subsequent hour in an increase in 
splanchnic oxygen consumption to as much as 250 
per cent. This is accomplished by a marked in- 
crease in hepatic arterio-venous oxygen difference 
with no significant change in hepatic blood flow. 
At the same time, there is an outpouring of glucose 
from the liver as evidenced by an increased hepatic 
venous-arterial glucose difference. The similar in- 








jection of 50 grams of glucose in 10 per cent solution 
has resulted in a decided fall in splanchnic oxygen 
consumption due toa decrease both in hepatic blood 
flow and in hepatic arterio-venous oxygen differ- 
ence. The marked hyperglycemia attendant upon 
the rapid injection of glucose was consistently ac- 
companied by an immediate and marked increase 
in hepatic venous-arterial glucose difference indi- 
cating a liberation of glucose from the liver. The 
influence of epinephrine and insulin on the changes 
found after glucose administration is presented. 
These observations indicate that in man, and in 
agreement with the observations in lower animals, 
the increased oxygen consumption following the 
intake of amino acids takes place in the splanchnic 
area, and presumably in the liver. The increased 
oxygen utilization after glucose administration 
occurs elsewhere than in the splanchnic area. In 
fact, the decreased oxygen consumption in the 
latter viscera tends to mask the increase which 
occurs elsewhere. 

The difference between pharmacological action 
and the physiological role of acetylcholine. Davip 
NACHMANSOHN and Mortimer A. ROTHENBERG (by 
invitation). (Department of Neurology, College of 
Physicians & Surgeons, Columbia University, New 
York.) The theory of chemical mediation of the 
nervous impulse was based on the pharmacological 
action of acetylcholine limited to synapses and 
neuromuscular junctions. Failure of massive doses 
of acetylcholine (20 grams per liter) to affect nerve 
fibers was considered a proof that acetylcholine has 
no physiological role in conduction. Studies on the 
role of acetylcholine in nervous function with meth- 
ods of biochemistry and biophysics have conclu- 
sively established that the release and the removal 
of acetylcholine are essential events in conduction. 
It has been demonstrated that the failure to affect 
fibers exposed to acetylcholine has to be attributed 
to the inability of the ester to penetrate the lipoid 
membrane. Acetylcholine, like prostigmine and 
curare, isa methylated quaternary ammonium salt. 
It could be shown that prostigmine, in contrast to 
di-isopropy! fluorophosphate and eserine, a tertiary 
amine, does not affect the action potential and does 
not penetrate into the interidr. More recently, di- 
rect evidence was offered by the use of the ester 
labelled with N*, that the nerve membranes are 
impervious to acetylcholine (Rothenberg, Sprinson 
& Nachmansohn ). The experiments show that the 
pharmacological effect of acetylcholine, which was 
the basis of the transmitter theory, does not permit 
conclusions as to the site of physiological action. 
Effects of compounds applied externally depend on 
many variables. The investigations with anti- 
cholinesterases offer an excellent illustration how 
rate of penetration, affinity to the enzyme, chemical 
constitution, and other factors to be discussed, in- 
fluence the effect of compounds to which the intact 
nerve fiber is exposed. 
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The nature of unipolar limb leads in the dog. 
L. H. Nanum, H. M. Cuernorr (by invitation), 
and W. KaurMaAN (by invitation). Laby. of Physiol. 
ogy, Yale Univ. School of Medicine, New Haven, 
Conn. Electrocardiographic exploration of the 
dog’s heart by five different methods (impressed 
potentials, forced extrasystoles, epicardial KC) 
application, coronary artery ligation, and heating 
and cooling the epicardium) permitted the deter- 
mination of the ventricular regions represented in 
Leads Vr, V1, and Vf. The ventricles could be di- 
vided into three zones: a) proximal, facing the ex- 
ploring electrode; b) distal, facing away from the 
exploring electrode; c) intermediate, a narrow re- 
gion separating the proximal and distal zones. The 
distribution of these zones for each lead will be 
described elsewhere. Depolarization within the 
proximal zone of a selected unipolar limb lead 
caused a downward deflection in the complex in 
that lead, depolarization within the distal zone pro- 
duced an upward deflection ; depolarization within 
the intermediate zone is not detected in the explor- 
ing lead. Accelerating repolarization by heating the 
proximal zoneincreased T-wave positivity ; deceler- 
ating depolarization by cooling the proximal zone 
produced increased T-wave negativity. Heating 
and cooling distal zones produced opposite effects. 
The electrocardiogram in each unipolar limb lead 
in the dog is derived from the algebraic summation 
of simultaneous electrical events taking place in 
proximal, intermediate, and distal ventricular 
zones. These experiments lend no support to the 
view that unipolar leads are derived from an endo- 
cardial-epicardial interference. 

The sodium chloride tolerance of female mice. 
Dororuy Netson (Introduced by Joun S.’Grai). 
Physiology Dept., Northwestern University Med- 
ical School. Mammals, including the mouse, will 
die within a few weeks if deprived of all fluids. We 
have found no report in the literature of a mammal 
that can survive more than a few additional weeks 
by ingesting a three per cent sodium chloride solu- 
tion. The ability of female mice to tolerate sucha 
regime appears to be outstanding, as the following 
experiment reveals. Forty-eight young adult female 
mice were given a stock diet and three per cent 
sodium chloride solution. The percentage of the 
animals still living at the end of each month wasas 
follows: first 71, second 60, third 54, fourth 52, fifth 
44, sixth 29, seventh 27, eighth 21, ninth 17, tenth 
17, eleventh 4, twelfth 0. In the second month four 
males were introduced. Three were dead withil 
sixty days and the fourth lived approximately 
twice as long. During this time eight litters wert 
delivered ranging in size from two to nine pups 
One additional mouse died during pregnancy. Most 
of the pups were viable at birth but died in a few 
days of malnutrition, as lactation was almost nil. 
Only three pups lived to be weaned and these died 
within ten days after drinking salt water. Most 0 
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the adult anmals seemed to be in good condition un- 
til one or wo weeks before their death, at which 
time they lost weight and a few developed tremors 
and ataxia. None showed any evidence of edema. 
The effect of diet on liver regeneration in par- 
tially hepatectomized rats. Epwarp A. NEwMAN 
(by invitation) and Morron I. Grossman. Dept. 
of Clinical Science, Univ. of Illinois College of 
Medicine, Chicago. Based on the recent works of 
Denton and Ivy; studies were made to determine 
whether the enhancement of liver regeneration 
following partial hepatectomy by feeding liver is 
due to the high protein content of liver. Four series 
of experiments were run in the following manner. 
Partially hepatectomized rats were fed: Group A: 
60% casein diet, Group B: coagulated beef heart, 
Group C: 60% powdered liver dict, Group D : coag- 
ulated liver. The rate of regeneration was estimated 
by sacrificing all the animals eleven days after 
surgery and calculating the ratio of dried regen- 
erated liver weight to the body weight. Rats fed 
coagulated hog liver showed a ratio of 0.0115. The 
next greatest rate of regeneration was seen in rats 
given 60% powdered liver diet with a ratio of 0.0104. 
The remaining groups showed a poor regenerative 
response as seen by the respective order of ratios: 
coagulated beef heart diet, 0.0078; and 60% casein 
diet, 0.0082. The average body weight of the rats 
in all groups was within 5 grams of 300 grams. These 
results indicate that the enhancing effect of liver 
is not due to its high protein content. 
Electrocardiographic changes on tilting. Mr1- 
CHAEL NEwTon (introduced by H. C. Bazerr). 
Department of Physiology, Medical School, Uni- 
versity of Pennsylvania, Philadelphia. Important 
circulatory adjustments occur on changing from 
the horizontal to the vertical position. Horwitz 
(personal communication) noted that a group of 
patients with possible angina pectoris showed a 
relative lengthening of electrical systole on tilting 
to the vertical position and a relative snortening of 
systole on tilting back to the horizontal. The time 
relations of these changes were investigated elec- 
trocardiographically during studies on the effect of 
change of environment and other procedures in 
healthy young men. From Bazett’s formula (systole 
= Ky/cycle) if K is high, systole is long relative to 
the cycle, while if K is low systole is short relative 
to the cycle. On tilting from the horizontal position 
to 70° from the horizontal the value of K rose to a 
maximum within 60 seconds; it then decreased to a 
level which was somewhat above the resting value 
during the twenty minutes of observation. On tilt- 
ing back to the horizontal the value of K was 
greatly decreased ; over a five minute period it grad- 
ually returned to the resting level. The factors in- 
volved in these changes are complex and not easily 
explained. They are probably chiefly mechanical 
(venous return) and nervous (vagus and sympa- 
thetic influences). The changes observed in the 


value of K were not significantly affected by 
changes in environmental temperature, by hemor- 
rhage or by infusion of serum albumin. 

Blood volume determination by plasma dye dilu- 
tion and dilution of red cells tagged with P 22. 
Rosert T. Nreser (Introduced by H. 8S. Mayer- 
son). School of Medicine, Tulane University and 
the Research Division of the Alton Ochsner Medical 
Foundation. Independent studies in patients on 
the rate of absorption and of loss of radioactive 
phosphorous by red cells in vivo and in vitro and of 
the loss of phosphorous from the plasma in vivo 
have been made to check the validity of red cell 
volume determinations by a simple dilution method 
using radioactive phosphorous as a tracer. Whole 
blood samples are used for counting so that no 
chemical or physical separation of the trace element 
is required. Discrepancies between whole blood 
volume calculated from the red cell volumes and 
that calculated from the plasma volumes as deter- 
mined by plasma dye (T1824) are analyzed with 
reference to the ratio of plasma volume to red cell 
volume. Variations in plasma to cell volume ratios 
are shown to have opposite effects on the apparent 
volumes so that the results are not directly compa- 
rable. Total blood hematocritsare obtained from the 
independent measurements of total plasma volume 
and total red cell volume and are compared with 
direct hematocrit readings made from peripheral 
blood. The variation appears to occur in either di- 
rection and to be non-specific. 

Effect of iodine in hypothyroid rats. WARREN O. 
NELSON and HELEN E. WHEELER (by invitation). 
Department of Anatomy, University of Iowa College 
of Medicine. Female rats made hypothyroid by thy- 
roidectomy or administration of thiouracil or thio- 
urea show disturbances of reproductive rhythm, 
small ovaries and adrenals, and retarded growth. 
Periods of estrus are very irregular and frequently 
may be absent for several weeks. When they do 
occur they are accompanied, as a rule, by ovulation 
of a few follicles only. It has been observed that the 
administration of I,, 6 mg. and KI, 6 mg. in one- 
tenth cc. water daily will prevent or correct these 
various departures from normal. A partial effect 
only was achieved in animals which received 3 mg. 
I, and 6 mg. KI daily. The procedure employed in 
routinely evaluating the effect of iodine upon hypo- 
thyroidism produced by various drugs or by thy- 
roidectomy has involved observation of groups of 12 
to 16 animals for 30 days. This serves to establish 
adequately the hypothyroid state. During the fol- 
lowing 30 days one-half of each group receive, in 
addition, iodine by subeutaneous injection. Es- 
trous cycles usually show improvement within ten 
days and normal reproductive rhythm is re-estab- 
lished. Ovaries and adrenals are approximately 
doubled in size and livers, kidneys and spleen show 
significant weight gains. Iodine-treated animals 
average approximately 30 grams heavier and 2 cm. 
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longer at the close of the 30-day period than ani- 
mals not receiving iodine. The thyroids of rats 
treated with thiourea or thiouracil plus iodine are 
smaller than those in rats not receiving iodine. It 
is supposed that the effects noted are achieved 
through extra-thyroidal iodination of protein. 

Heart temperature and its relation to the T- 
wave. L. F. Nrus, B. Kartin (by invitation), H. 
M. Cuernorr (by invitation) and L. H. Nanum. 
Laby. of Physiology, Yale Univ. School of Medicine, 
New Haven, Conn. The temperature of the dog’s 
heart was determined by means of thermocouples 
inserted at several points in the pericardi.m. The 
heart temperature averaged about 0.25°C. above 
rectal temperature, except at the diaphragmatic 
surface which was about 0.50°C. above rectal tem- 
perature. An open chest dropped heart temperature 
and altered the T-waves in a characteristic manner. 
On closing the chest, the temperature gradually 
rose and stabilized after 90 minutes. A pint of hot 
or cold water placed in the stomach maximally af- 
fected the temperature of the diaphragmatic sur- 
face. Heat or cold transfer through the anterior 
chest wall by means of radiant bulb or ice pack 
maximally altered anterior heart temperature. Va- 
rious areas of the heart surface were heated and 
cooled directly by means of a chamber inserted in 
the pericardial sac in an attempt to quantitate T- 
wave change in standard and unipolar leads against 
temperature change. For every 1°C. change in tem- 
perature of the left ventricle a 1 mm. change in 
amplitude of the T-wave was observed, while sim- 
ilar change in temperature of the right ventricle 
resulted in an average 0.5mm. change in T-wave 
amplitude, but in the opposite direction. 

These experiments suggest that normally occur- 
ring temperature differences in various parts of the 
heart are of sufficient magnitude to account at least 
in part for the amplitude and direction of the 
T-wave. 

The effect of carbon dioxide on the motility of 
the small intestine. Davin W. Nortuvp, J. C. 
Stickney, and E. J. Van Liere. West Virginia 
University Medical School, Morgantown, West Vir- 
ginia. Previous reports from this laboratory have 
shown that anoxia alone has no effect on the motil- 
ity of the small intestine of the dog (Am. Journ. 
Physiol. 140: 119, 1943). In asphyxia, carbon di- 
oxide accumulates in the tissues; therefore exper- 
iments were performed in which 6.5-8.0% CO: was 
added to the inspired air to determine the effect of 
this factor alone—i.e. no anoxia and no asphyxia. 
In dogs breathing this concentration of CO, a char- 
coal-gum acacia mixture administered by stomach 
tube traversed an average of 110 cm. of small intes- 
tine in 30 min.; in the controls, an average of 165 
em. This reduction in motility is significant at the 
4% ievel. 


Influence of anti-organ sera upon the oxygen 
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uptake of the spleen and brain. Wixtor W. No. 
WINSKI (introduced by C. M. Pomerat). Tissue 
Culture Laboratory and the Psychopathic Hospital, 
Medical Branch, The University of Texas, Galves- 
ton, Texas. The fact that Reticulo-Endothelial Im. 
mune Serum (REIS) in strong concentrations has 
an inhibitory effect upon the migration of cells in 
tissue cultures (Pomerat—1946. Quart. of Phi Beta 
Pi, 42: 4), suggests the interrelation between this 
effect and the inhibition of one or several enzyme 
system. Current investigations were undertaken 
in order to establish whether anti-organ sera inter- 
vene in the oxidative processes of the cell. Oxygen 
uptake was measured by the usual Warburg tech- 
nique. The effect of adding anti-organ sera with 
complement fixation titers ranging from 1:60 to 
1:500 were tested at a final dilution of 1:4 and 1:8, 
Control experiments with corresponding concen- 
trations of normal rabbit serum were carried out 
smultaneously. In the first series of experiments, 
anti-rat REIS and rat spleen slices were used. The 
Qoz in normal rabbit serum was —14.80, that in 
REIS, —12.71. As both these figures are very sim- 
ilar and lie in the range of normal oxygen uptake of 
the spleen, it was concluded that REIS, under 
these conditions, has no effect upon cellular respira- 
tion. Experiments carried out after 3 hours incuba- 
tion of the rat spleen slices with REIS gave similar 
results. Likewise, no effect was obtained with con- 
centrations of 1:100, 1:500, and 1:1000, the average 
Qo: figures being —10.76, —13.89, and —13.94, 
respectively. Experiments with chick anti-brain 
serum showed no inhibition of brain respiration. In 
these experiments only, brei of chick brain was 
used and the corresponding average Qo2 was -736.30 
with normal rabbit serum as substrate and —33.% 
with anti-brain serum. Another series of experi- 
ments gave an average Qo2 of —26.78 and—26.8 
for normal rabbit serum and anti-brain serum, re- 
spectively. Though these figures are somewhat 
higher than those for the normal respiration of the 
brain (which possibly might be due to the presence 
of glucose in the serum), the relative differences 
between the figures obtained are small enough (10% 
in the first series) to be ignored. 

Inhibition and facilitation of motor activity by 
the anterior cerebellum. F. E. Nuisen, S. P. W. 
Buiack, and C. G.Drake (by invitation). Laby. of 
Physiology, Yale Univ. School of Medicine, New 
Haven, Conn. Utilization of the inhibitory effect 
of cerebellar stimulation upon existing motor activ- 
ity has permitted mapping of the anterior cere: 
bellum as a homunculus representing individual 
muscles. The cerebral motor cortex or bulbar pyr 
amid are stimulated at regular intervals and the 
uniform contractions of a single muscle are re 
corded. Simultaneous stimulation of cerebellar 
points is then undertaken to establish the location 
most effective for inhibition of response in that 































































































































muscle. Such studies in the cat, dog, monkey, and 
chimpanzee under dial anesthesia show that the 
points corresponding to tail, hind-limb, fore-limb, 
and face musculature have an antero-posterior 
arrangement in lingula, centralis, culmen, and sim- 
plex lobules, respectively. Further !ocalization in 
the monkey indicates that proximal muscles, as 
those of the upper arm, are best inhibited by ipsi- 
lateral cerebellar points near the mid-line whereas 
distal muscles, such as the adductor pollicis, are 
best modified by lateral points in the same lobule. 
The homunculus for efferent effects thus obtained 
corresponds to that evolved by Snider and Stowell 
by observing the localized electrical activity of the 
cerebellar cortex induced by tactile stimulation. 

In each anmal, excepting the cat, increasing the 
frequency of cerebellar stmulation will result in 
facilitation rather than inhibition of the existing 
motor movement. The cerebellar homunculus for 
such facilitation is identical to that obtained when 
working with inhibition at low frequencies. The 
dentate nucleus (probably the dorsomedial por- 
tion) is involved in inhibition since its bilateral 
destruction allows only facilitation on surface stim- 
ulation, while its direct stimulation yields pure 
inhibition at all frequencies. Parallel evidence in- 
dicates that the fastigial nuclei transmit facilita- 
tory impulses. Analysis of the effects of additional 
lesions of the brain stem and cerebellar peduncles, 
combined with the oscillographic evidence of 
Snider, Magoun, and McCulloch, suggests that 
both inhibition and facilitationare ultimately medi- 
ated through the bulbar reticular formation. 

Thus the same cerebellar point which receives 
tactile stimuli from a localized somatic area will 
upon electrical stimulation modify motor activity 
in the same region of the body. Depending upon the 
frequency of the stimulus, either inhibition or 
facilitation can be elicited from the same surface 
point. Evidence suggests that the pathways for the 
two effects then diverge to travel through different 
roof nuclei into the suppressor and facilitatory 
areas of the reticular formation. It is possible that 
these results of electrical stimulation may mimic 
the mechanisms by which the anterior cerebellum 
modifies the movements of an extremity in response 
to afferent impulses. 

Influence of dibenamine on renal function of 
the dog. Erntc Oaben. Department of Physiology, 
University of Texas Medical Branch, Galveston, 
Texas. Intravenous dibenamine (20 mg./kg.) was 
given twice to one dog, the doses being separated 
by a week. The animal immediately appeared 
nauseated, pale and the jugular veins were empty 
as in shock. The clearance values were more vari- 
able than those immediately before and the urine 
volumes were diminished. The clearance values 
observed were as follows: para-aminohippurate 
before dibenamine 206 (average of 3 days), one 
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week after first dose 183, one week later 18.7 ml./ 
min.; creatinine, 57.5, 45.8, and 7.16 ml./min. 
In the last experiment the unexpectedly low PAH 
clearance allowed the plasma concentration to rise 
to 10.9 mg./100 ml. The clearance therefore may 
not bea true measure of renal blood flow ; calculated 
as if in the Tmpan range, the Tm appeared to be 
1.19 mg./min. The urine flow was remarkably 
steady (3.5 to 5.0 ml./min.) and was greater than 
half the creatinine clearance. This indicates that 
failure of tubular reabsorption accompanied the 
failure of PAH excretion. At this time the dog was 
apparently well but optical records of femoral 
blood pressure read 174/134 with a pulse rate of 
168. Six days later the animal was killed. The kid- 
neys had the gross appearance of tubular degenera- 
tion; microscopic findings will be reported. The 
N.P.N. was 38 mg. per cent post mortem. These 
findings indicate the need for extreme caution in 
the use of dibenamine and the matter is being 
further investigated. 

Further studies on the treatment of experi- 
mental renal hypertension with paredrine hydro- 
bromide. E. A. OnLER (by invitation) and G. E. 
WaKERLIN. Dept. of Physiology, Univ. of Illinois 
College of Medicine, Chicago. We have previously 
reported (Fed. Proc. 6: 171, 1947) the effect of 
Paredrine HBr (p-hydroxy-a-methyl phenethy]l- 
amine) on experimental renal hypertension in 
seven dogs. Wastl (The Hahnemannian Monthly ; 
Nov., 1942; June, 1944) employed dosages of 
0.008 mg. to 80 mg./kg. of Paredrine HBr in renal 
hypertensive rats and found the more pronounced 
antihypertensive effect with the lower dosages. 
Of a total of 12 renal hypertensive dogs treated 
with 4 mg./kg. of Paredrine HBr orally for periods 
of from three to seven months, all showed some re- 
duction in blood pressure. One animal gave an ex- 
cellent response, eight a good reduction, three a 
fair fall and onea poor response. One neurogenic 
(debuffered) hypertensive dog showed an excellent 
reduction. An essential or spontaneous hyperten- 
sive dog under treatment at present is exhibiting 
a good response. Included in the group of eight 
good responses is one animal which had previously 
been treated with sodium bromide without effect. 
One normotensive dog under treatment with 4 mg./ 
kg. of Paredrine orally has failed to exhibit any 
change in blood pressure. Two other amines, cho- 
line and Tuamine (2-aminoheptane), have failed 
to evidence any antihypertensive effect, each in 
one dog. Animals under treatment with 4 mg./kg. 
of Paredrine orally develop a tolerance to the 
pressor effect of Paredrine as determined by acute 
intravenous assay on the unanesthetized trained 
dog. A cross tolerance was exhibited to Tuamine, 
tyramine, Benzedres (2-amino-1-cyclohexy]pro- 


pane HCl) and Benzedrine but not to epinephrine, 
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arternol, ephedrine, renin, hypertensin, or tetra 
methyl] urea. 

Renal clearance studies in experimental hypo- 
proteinemic edema. Exizaseta O’LEaryY (by 
invitation) and Samuet A. Corson, with the tech- 
nical assistance of Opan Cain, CATHERINE ANDER- 
son and Exinor Foster. Departments of Physiol- 
ogy, School of Medicine, University of Minnesota 
and Howard University. Edema was produced in 5 
trained dogs by means of a low-protein diet and 
periodic massive plasmaphereses. This method 
permits the production of a fairly standard degree 
of edema (as measured by the thiocyanate space) 
within a period of several days. No anesthesia was 
used. The interval between the control experi- 
ments (at normal plasma protein levels) and the 
experiments under conditions of edema varied from 
18 to 32 days. Renal plasma flow and glomerular 
filtration rates were measured in the postabsorp- 
tive state by determining the clearances of sodium 
para-amino hippurate (PAH) and creatinine re- 
spectively. The solution containing these sub- 
stances was administered intravenously by means 
of a constant injection pump delivering 1.5 ml./ 
min. A plasma PAH concentration of 2 mg. % or 
less was maintained by a sustaining dose adminis- 
tered at the rate of 6 mg./M?/min. following a 
priming dose of 400 mg./M?. A plasma creatinine 
concentration of about 3-4 mg. % was maintained 
by a sustaining dose of 3 mg./M?/min. following a 
priming dose of 400 mg./M?. The glomerular fil- 
tration rate and the renal plasma flow showed a 
small but consistent decrease under conditions of 
hypoproteinemic edema. In spite of a decrease in 
the plasma colloid osmotic pressure (the plasma 
proteins decreased from an average value of 6.1 
g. % to 3.3 g. %), there was no observable increase 
in the renal plasma filtration fraction. On the con- 
trary, a small but consistent decrease was ob- 
served (from a normal average value of 33% to 28% 
in hypoproteinemia). Incidentally, our average 
values for glomerular filtration rate (98 ml./M?/ 
min.) and renal blood flow (4€7) for normal dogs 
based on creatinine and PAH clearances respec- 
tively are in surprisingly close agreement with 
those reported by Smith (Physiology of the Kid- 
ney, Oxford U. Press, 1937, page 262) using inulin 
(94) and diodrast (433) respectively. 

Systolic pressure in the intact, unanesthetized 
rat. F. Otmstep (by invitation), A. C. Corcoran, 
O. Gasser (by invitation) and Irvine H. Pace. 
From the Research Division of the Cleveland Clinic 
Foundation, Cleveland, Ohio. An objective means is 
described for determination of systolic pressure in 
the intact, unanesthetized rat at normal environ- 
mental temperature. Simultaneous graphic records 
are obtained of the appearance of the pulse in the 
animal’s foot and of the air pressure in an inflatable 
thigh cuff. The apparatus consists of animal holder, 
miniature cuff, adjustable platform for the foot, 
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an inelastic cloth band around the foot attached to 
an electric displacement unit (Statham strain 
gauge YE-16-250), amplifiers, ink oscillograph, and 
air pressure recorder. The cloth band is a 3” wide 
strip of heavy oiled silk. The ink oscillograph 
(Brush Development Co.) has a 4” paper strip on 
which a record of cuff pressure is obtained froma 
pen moved by a metallic bellows. 

The pulse appears as a rough sinusoidal fre- 
quency of 300 to 450 per minute superimposed ona 
transmitted respiratory movement of 60 to 100 per 
minute. Inflation of the cuff above systolic pressure 
obliterates the pulse record. The first appearance 
of the pulse wave as the cuff pressure is slowly 
lowered is taken as the systolic pressure point. 
Pressure is read by calibration of the tracing re- 
corded by the pen connected to the cuff and bel- 
lows. Forty six preliminary comparisons were 
made with optically recorded carotid pressure. 
Carotid pressure, foot pulse, and cuff pressure 
were photographed simultaneously. The average 
deviation was +5.5 mm. Hg. At arterial pressures 
ranging from 90 to 150 mm. Hg the average of 
intra-arterial readings was 117.1, and of foot pulse 
readings 115.8 mm. Hg. 

Methods for extraction of pressor substances 
from hypertensive blood. Norman S. OLsen (by 
invitation), Henry A. ScHROEDER and ME LvIN 
L. GotpMan (by invitation). Departments of 
Biological Chemistry and Internal Medicine and 
the Oscar Johnson Institute, Washington Univer- 
sity School of Medicine, and Barnes Hospital, 
St. Louis, Missouri. Extracts were prepared for 
rat assay of pressor material from the arterial 
blood of normotensive and hypertensive patients. 
One volume of arterial blood was drawn directly 
into 3 volumes of cold 95 per cent ethanol. Further 
cold ethanol was added to make a total of 10 vol- 
umes. Precipitated proteins were filtered off and 
1 ml. of concentrated HCl added to the filtrate for 
each 200 ml. of original blood. The solute was 
evaporated to dryness in vacuo below 35°C. The 
dry residue was extracted with 1 volume of 90 per 
cent ethanol, filtered and the residue discarded. 
The filtrate was further concentrated in vacuo to 
an aqueous residue. This was extracted with petro- 
leum ether which was discarded. The residue was 
freed of petroleum ether and adjusted to pH 6. 
This crude extract was found to give pressor effects 
when injected into rats, but it also contained 
depressor materials. Using ion exchange resins 4 
separation of the depressor and pressor materials 
was effected. The latter were found to be present 
in most extracts of hypertensive blood but not in 
those from normal subjects. Picrates of the purified 
material were formed, which on hydrolysis gave 
pressor effects in rats. From these results it would 
appear that pressor substances can be extracted 
from the blood of hypertensive patients. 

Effect of pressure breathing and posture upo 
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the respiratory gas exchange and heart rate. 
Arruur B. Oris, Mirzi1 Susk1np (by invitation) 
and HerMANN Raun. Department of Physiology, 
University of Rochester School of Medicine and 
Dentistry, Rochester, New York. Alveolar pCO, 
and pO2, breathing frequency and volume, and 
heart rate were recorded at one minuteintervals 
on each of five subjects exposed for 10 minutes to 
each of the situations listed below. The average % 
change (without regard to sign) of all measure- 
ments is listed for each situation. (Heart rate, 
breathing frequency and volume, and alveolar 
pO. always increased and pCO, decreased.) Al- 
though such an averaging together of several di- 
verse measurements is a questionable and inexact 
procedure, it is done here merely to indicate 
roughly the relative extent of the changes measured 
for the various situations. 


Supine (Control) 

Supine, breathing 20 em. H2O (+) pressure 
Supine, pressure breathing, with pressure vest... . 
Supine, pressure breathing, legs bandaged 

Tilted passively to 70° 

Tilted, breathing 20 em. H2O (+) pressure 
Tilted, pressure breathing, with pressure vest 
Tilted, pressure breathing, legs bandaged 


Tilting and positive pressure breathing act 
synergistically as shown by the fact that the 
physiological effects of both acting together are 
greater than the sum of the effects of each acting 
alone. Although the protective effects of a pressure 
vest or of leg bandages against the combined action 
of pressure breathing and tilting seem small when 
judged by the physiological data summarized 
above, they were sufficient to prevent symptoms of 
nausea and syncope that appeared in 3 of the 5 
subjects when no protection was present. 

Alterations in fluid and ionic distribution in 
various patho-physiological conditions. R. R. 
OverMAN, C. P. Tuarp (by invitation) and A. H. 
Turr.e (by invitation). Department of Physiology, 
University of Tennessee, College of Medicine, 
Memphis, Tennessee. Evidence of severe altera- 
tions in ionic distribution in febrile disease as 
indicated by the dilution of SCN in simian and 
human therapeutic malaria has been previously 
presented (J. Lab. Clin. Med. 31: 1170, 1946; 
Federation Proceedings 6: 174, 1947). Statistical 
analyses of data on 70 human patients with thera- 
peutic malaria indicate that alterations in the 
distribution of SCN, Na, K, and Cl are not cor- 
related with (a) progressive anemia, (b) height of 
fever, (c) length of infection, or (d) parasitemia. 
There is a correlation of high significance be- 
tween the altered cellular ionic levels and the 
number of paroxysms. 

If alteration in body temperature as occurs in 
the malarial paroxysm is the etiological factor 
promoting or allowing cellular permeability change, 


then such changes should be reproducible by ar- 
tificial fever induction. Measurement of SCN dis- 
tribution in a dog during artificial hyperpyrexia 
(42°C. rectal for 40 minutes) revealed an 11% re- 
duction in ‘‘extracellular’’ fluid volume. However, 
if measurement of SCN volume is deferred until 
the body temperature has returned to normal 
(8-12 hours later), large increases in the volume of 
fluid available for SCN dilution occur which are 
directly correlated with the number of tempera- 
ture spikes. It has been suspected that the effects 
of fever on the adrenal cortex might allow such 
permeability alterations. The results of simul- 
taneous mannitol and SCN volume measurements 
in unilaterally adrenalectomized dogs tend to bear 
out this postulate for, while the mannitol volume 
decreases, SCN volumes increase as they do in the 
post-pyrexic state. 

Influence of age on carbon monoxide desatura- 
tion in man. Netto Pace, ENRIQUE STRAJMAN 
(by invitation), and ELaAInr WALKER (by invita- 
tion). Division of Medical Physics, University of 
California, Berkeley. From the work of Roughton 
and co-workers it is found that, following mild 
exposure, carbon monoxide is released from the 
blood of man according to a single exponential 
function of the form: CO; =. COye*t. The rate 
constant, k, may be conveniently expressed as the 
half time of desaturation of CO from the blood, 
COs, and the latter has been found to vary from 
approximately three hours while breathing air to 
one hour while breathing pure oxygen. In the 
present work, CO; was measured in a series of 14 
subjects breathing pure oxygen following the 
attainment of as much as 4.7 volumes per cent CO 
in the blood. The CO} was found to vary from 33.5 
minutes to 82.2 minutes, and the age of the sub- 
jects ranged from 20 years to 65 years. A raw cor- 
relation coefficient of 0.82 between these variables 
was calculated, and the slope of the line of regres- 
sion indicates that at the median age of the group, 
42 years, there is a 1.0 per cent longer CO} for each 
increased year of age. This value agrees well with 
that calculated from the data of Berg (Amer J. 
Physiol. 149; 597, 1947) for the influence of age on 
CO, recovery half time following mild exercise. 
It appears that respiro-circulatory changes occur 
with increasing age, and are reflected in the rate of 
gas exchange between blood and ambient air. 

The influence of tetraethyl ammonium, hepat- 
ectomy and selective destruction of the nervous 
system on vascular reactivity. Irvine H. Pace, 
R. D. Taytorand J. J. REINHARD (by invitation). 
From the Research Division of the Cleveland Clinic 
Foundation, Cleveland, Ohio. Response to standard 
doses of adrenalin, nicotine, barium chloride, 
histamine, angiotonin and renin were studied in 
normal and anesthetized dogs. Two days after de- 
struction of the spinal cord from C, caudad re- 
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sponsiveness is greatly augmented and it becomes 
difficult to induce renin tachyphylaxis. Adminis- 
tration of EtsN now has only a slight augmenting 
effect. Anterior rhizotomy from C, to Ls, or ganglion- 
ectomy with subdiaphragmatic vagotomy also 
increases reactivity, which in such animals is only 
slightly increased by Et,sN. Removal of the liver 
in norma! animals usually reduces the adrenalin 
and barium responses; nicotine raises pressure 
with only occasional lowering while the responses 
to angiotonin, and especially to renin, are greatly 
impaired. Even small doses of Et,sN now elicit pro- 
longed pressure fall. The augmentation of pressor 
substances does not occur. If the kidneys are 
removed shortly before the liver, the initial re- 
sponse to renin and angiotonin is usually good, but 
on repeating the dose, the response quickly dis- 
appears, not to be restored by EtsN. Nephrectomy 
alone increases vascular responsiveness, which is 
heightened by cord destruction. These prepara- 
tions are exquisitely sensitive to renin and angio- 
tonin. EtsN may or may not give further augmen- 


tation. Hepatectomy in a dog sensitized by cord ° 


destruction decreases the vascular sensitization 
and the ability of Et.N to augment. Thus, the 
nervous system, the liver and kidneys are shown to 
interplay in determining vascular sensitivity to 
drugs. 

Susceptibility of X-rayed animals to histamine 
and to adenosine. E. E. Parnrerand M. C. Moore 
(by invitation). Loyola University School of Medi- 
cine, Argonne National Laboratory, and Univer- 
sity of Illinois College of Medicine, Chicago, 
Illinois. A study was made to determine the sus- 
ceptibility of X-rayed animals to the blood pres- 
sure lowering effects of tissue breakdown products, 
such as histamine and adenosine. The compounds 
were infused at a constant rate over 4 minute 
periods. The amounts required to produce a per- 
ceptible decrease (5-8 mm. Hg) in carotid blood 
pressure were determined for the controls and 
for the X-rayed animals during the first 4 hours 
after exposure. All animals were anesthetized 
with pentobarbital before carotid cannulation. 
Rabbits given a single total bpdy dose of 800 roent- 
gens require only 2-5 ug./kg./min. of histamine 
base at 1 to 2 hours after radiation to produce a 
perceptible decrease in blood pressure. At 3 to 4 
hours, however, the amount required, 3-8 yug./ 
kg./min., approaches that for the control animals, 
10-15 ug./kg./min. With adenosine this change in 
susceptibility is not so apparent: 70-100 yug./kg./ 
min. for the X-rayed rabbits during the first 4 
hours as compared with 90-130 ug./kg./min. for the 
controls. Preliminary experiments on dogs given a 
single total body dose of 400 r show a significant 
change in susceptibility to both compounds. These 
findings may be correlated with the following 
changes occurring in the animal body during the 
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early period after exposure to X-radiation and, 
therefore, may be related to radiation sickness; 
1) liberation of tissue breakdown products, 2) 
alteration in the detoxifying powers for such sub. 


stances, and 3) alteration in the compensatory & 


mechanisms for reducing the effects of such sub. 
stances. ; 

Certain physiological reactions to intense sound 
fields. H. O. Parrack and D. H. Exprepaes, Jr, 
(introduced by H. M. Sweeney). Aero Medicaj 
Laby., Air Materiel Command, Wright Field, Day. 
ton, Ohio. The response of the ear and other sensory 
mechanisms to sound fields at a level of 140 to 1& 
db above 0.0002 dynes per square centimeter will 
be described. Exposures have been made, at this 
level, to essentially single frequencies in the range 
from 5 Ke to 35 Ke. Pain and thermal sensations, 
hearing loss with suitable exposure frequency, and 
other sensory reactions are induced. Physiological 
reactions to intense broad spectrum sound fields 
will also be described. These fields are of the order 
of 140 db above the reference level 0.0002 dynes per 
square centimeter and consist ofa continuous sound 
spectrum from approximately 50 eps to 50,000 cps. 


Hearing loss occurs together with disturbance of § 


the posture maintaining mechanisms. 

Secretion and excretion of carbohydrate-active 
adrenal compounds (oxysteroids). K.E. Pascuks, 
A. Cantarow, A. A. WALKLING (by invitation), 
W. H. Pearuman, A. E. Raxkorr (by invitation) 
and D. Boye (by invitation). Jefferson Med- 
ical College, Philadelphia. Study of metabolism of 
adrenal steroids has so far been mostly concerned 
with the urinary excretion of androgens and related 
compounds (19 carbon atom compounds) ijn hu- 
mans. Experiments are presented investigating the 
secretion and excretion of carbohydrate-active 
compounds (oxysteroids) in dogs and rats using 
the mouse liver glycogen assay method. No activ- 
ity was found in peripheral blood of dogs. Blood 
from the adrenal vein obtained through a London- 
cannula showed high activity. This confirms data 
in the literature obtained under less physiological 
conditions of acute experiments. Active material 
is found in the urine of dogs but not of rats. After 
injection of adrenal cortical extract active material 
is excreted in bile and urine of dogs. 

Influence of temperature on radio-sensitivitly 
in the frog (Rana pipiens). Harvey M. Pat, 
Marauertre N. Swirr and Exza B. Tyree ‘(it- 
troduced by Austin M. Brugs). Biology Division, 
Argonne National Laboratory, Chicago, Illinois. 
There is considerable evidence which suggests that 
radio-sensitivity of tissue is dependent upon cet 
tain aspects of its activity (growth rate, temper 
ture, blood flow). Since temperature effects o 
biological processes are most evident in poikilo- 
thermic animals, we have used the frog to study 
the influence of temperature on survival afte 
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X-irradiation. In the preliminary experiments re- 
ported here animals were given total body X-radia- 
tion at 23°C. and were kept at different tempera- 
tures after irradiation. Survival of experimental 
animals was corrected for the small mortality 
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The prolonged survival with low temperature 
treatment is clearly evident. Some 80-90 per cent 
of animals kept at 5°C. for periods of three to four 
months after irradiation have survived a dose 
which is lethal to animals at 22°C. within three to 
six weeks. Experiments are in progress to deter- 
mine whether the altered radio-sensitivity is ac- 
complished merely by a decrease in the rate at 
which degenerative changes occur or by a more 
rapid and complete recovery from the effects of 
irradiation. 

A negative form of the oculo-gravic illusion. J. 
L. Patrerson, JR. and AsHTon GRAYBIEL (intro- 
duced by James V. WarrEN). Naval School of 
Aviation Medicine and Research, Pensacola and 
Department of Physiology, Emory University 
Medical School. The otolith organs of the non- 
auditory labyrinth are believed to be the proprio- 
ceptors involved in the sense of static position. 
If a subject remains in fixed position during ac- 
celeration on the human centrifuge, the direction 
of physical force will be changed in relation to him. 
This force is the resultant of the force due to grav- 
ity, centrifugal force and tangential force. In the 
dark, this situation produces a sensation of bodily 
tilt in space. A small illuminated visual target, 
fixed in relationship to the subject, will appear to 
undergo corresponding displacement (oculo-gravic 
illusion). The present studies were conducted on 
the centrifuge with the subject fixed in the sitting 
position in the dark and continuously observing a 
free-swinging luminous pendulum. This pendulum 
indicated at any given moment the direction of 
resultant physical force. Twenty-one experiments 
on four subjects were done, in each of which the 
subject was taken from rest to a maximum of 12 
RPM and back to a position of rest. At 12 RPM 
the resultant force was 1.3 G, directed 39° 49’ from 
the true vertical. 


Throughout the experiments the direction of the 
pendulum appeared to remain vertical or very 
nearly so. This was true even when the pendulum 
was directed approximately 40° from the true ver- 
tical. It is concluded that, in the absence of visual 
cues and within the limits of the forces produced 
in these experiments, the apparent vertical is 
represented by the direction of resultant physical 
force. 

The effect of odphorectomized dogs’ urine ex- 
tract on gastric secretion. T. L. Parrerson, J. 
Kavuusersz, D. J. Sanpweiss and H. C. Satrz- 
STEIN (by invitation). Depts. of Physiology and 
Surgery, Wayne Univ. College of Medicine and 
Harper Hospital, Detroit, Michigan. Urogastrone 
from normal dogs inhibits gastric secretion in the 
majority of experiments while a similar extract 
from hypophysectomized dogs stimulates gastric 
secretion. In a limited number of studies it was 
also found that an odphorectomized urine extract 
inhibited gastric secretion very little if at all. To 
check the latter findings 41 additional experiments 
were performed with odphorectomized urine ex- 
tracts on 5 pouch and 4 fistula dogs. The method of 
preparation, the yield of the purified extract and 
the dosage applied were similar to those previously 
reported. The average output of free HCl after in- 
jection of oéphorectomized extracts differed only 
10.8 per cent from the averages of the control 
experiments ; when administered in the first period 
an average stimulation of 9 per*cent resulted ; when 
given in the second period an increase of 13 per cent 
was found as compared to the controls. These dif- 
ferences were so close to the variations of the effect 
of histamine alone at different times that they 
can not be considered as significant. One might 
therefore assume that the urine extract from 
odphorectomized dogs is producing neither inhibi- 
tion nor stimulation of the gastric juice, following 
histamine injections. It appears that the ovaries 
may play a réle in urogastrone production. How- 
ever, it is possible that the effect of odphorecto- 
mized urine extract is due to the dependence ofthe 
ovaries from the regulatory mechanism of the pitu- 
itary gland, since the latter has been found to 
exert some influence on the formation or excretion 
of urogastrone. 

Instability of motor points and sensory points 
in the human cerebral cortex. By W1LpER PEN- 
FIELD and KeasteEy WEeEIcH (by invitation). 
McGill University, Montreal, Quebec, Canada. 
Sherrington and his pupils analyzed mechanisms 
by electrical stimulation of the cerebral cortex of 
anthropoid apes. The human cerebral cortex reacts 
in a similar manner to such stimulation. There is 
instability of cortical points, i.e., variation in the 
response of the same point. In man this may be 
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shown to apply to sensory points as well as motor. 
By means of successive stimulations the threshold 
may be lowered and a given motor response dis- 
placed to a distance. This results in deviation and 
reversal of responses. The limits of sensory and 
motor stimulable cortex will be discussed. 

The effects of changing the temperature of the 
normal and denervated nictitating membrane. 
JOHN F. PERKINS, Jr. and M. C. Li (introduced 
by E. M. Lanpis). Department of Physiology, 
Harvard Medical School, Boston, Mass. The tem- 
perature of the nictitating membranes of cats was 
changed by means of glass eyes with water cir- 
culating through them substituted for the normal 
eyes. Heights of contraction were determined at 
water temperatures ranging from 10 to 44 degrees 
centigrade in 5 degree steps. Upon stimulating the 
cervical sympathetic, maximal shortening, taken 
as 100 per cent, occurred at 30 degrees, dropping 
to an average of 57 per cent at 44 degrees and to 
85 at 10. Without electrical stimulation cooling to 
10 degrees produced 61 per cent shortening, warm- 
ing to 44 degrees gave minimal, i.e. zero per cent 
shortening. Evidence from epinephrine dose- 
response curves suggests destruction of sympathin 
at the higher temperatures rather than decreased 
contractility. Effects of cooling were studied by 
suddenly, or gradually, lowering the temperature 
of the water from 37 degrees by varying amounts. 
The denervated nictitating membrane contracted 
in jerky, stepwise fashion when cooled, in contrast 
to the smooth contraction of the normal. When 
heights of contraction were plotted against degrees 
of sudden cooling the shape of resulting curves 
was different from that of dose-response curves for 
epinephrine, suggesting separate response mecha- 
nisms. When cooling and epinephrine were tested 
simultaneously the response equalled the sum of 
the two effects when tested separately, no true 
synergism existing. In two of four experiments the 
denervated nictitating membrane showed true 
sensitization to cold, contracting in response to 
smaller drops in temperature than the normal 
and showing greater contractions with a given drop 
in temperature for all but maximal contractions. 

Effect of insulin upon the in vitro glucose 
utilization and glycogenesis of the diaphragm of 
normal and pituitarectomized rats. Adaptation 
of this technique as an assay for serum content 
of insulin and anti-insulin substances. M. Pert- 
MUTTER (introduced by G. W. THorn) and R. O. 
Greep. Department of Medicine, Harvard Medical 
School, the Medical Clinic, Peter Bent Brigham 
Hospital, and the Harvard School of Dental Medi- 
cine, Boston, Mass. Gemmill has shown that 
insulin increases the glucose utilization and glyco- 
gen synthesis in the isolated rat diaphragm. Using 
the same in vitro technique, studies were made of 
the insulin effect on the diaphragm of normal and 
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done on the fourth and fifth day after hypophysee- 
tomy. The insulin effect on the glucose utilization 
was not decreased in the hypophysectomized tis- 
sue. By modifying this technique, an assay for in- 
sulin content of human serum has been devised. 
Glycogen synthesis in a mixture of normal serum 
and 0.5 per cent glucose in Krebs phosphate me- 
dium was 0.32 + 0.014 (S.E.M.) mg. per cent. 
Further ork is being done, comparing the effect 
of sera from normal and hypoglycemic humans 
to determine the value of this test in the diag- 
nosis of hyperinsulinism. The addition of 0.01 units 
of insulin per ml. of serum in vitro or the injection 
of 20 units of crystalline insulin intravenously into 
the human significantly increases the glycogenetic 
effect of the serum. By the use of this method, 4 
search for anti-insulin factors in the sera of insulin 
resistant diabetics and patients with Cushing's 
syndrome is being made. 

Effect of graded degrees of muscular tension 
on human heart rate. Joun E. Perers (by invita- 
tion) and W. Horstey Gantt. Pavlovian Labora- 
tory of the Phipps Psychiatric Clinic, Johns Hop- 
kins Hospital. These experiments were designed 
to show the changes in heartrate with accurately 
measured muscular tensions in humans. Previous 
studies from this laboratory revealed that even 
slight emotional states—those produced by a con- 
ditional stimulus for a small amount of food (2 
gms.) or for faradic shock—are accompanied by 
cardiac acceleration. How much of this results from 
increased muscular tension, how much from cen- 
tral nervous excitation independent of peripheral 
tension? In 9 normal subjects exerting a) maximal 
tension with left hand on a dynamometer 5 seconds, 
b) maximal tension 30 seconds, c) one-sixth max- 
imal tension for 2 minutes, there was: 1) great in- 
dividual variation [56-95 control; 68-116 with a); 
90-136 with b); 66-117 with c)]; 2) accelerated 
heartrate with a) and b) [from 82 control to 97 
test with a) and from 85 control to 112 test with 
b)]. With one-sixth maximal tension no change 
in heartrate occurs during the first 30 seconds; 
a moderate increase during the last 90 seconds coin- 
cided with fatigue. The muscular tension produced 
with one-sixth of maximal is nearer the muscular 
tension during a conditional reflex—considerably 
less than our maximal tension. Respiratory changes 
were much less than those accompanying a condi- 
tional reflex having a fairly strong underlying 
motivation. 

From these and other experiments we conclude 
that an increased heartrate occurring with 4 
salivary or even with a motor conditional reflex is 
much more a result of central nervous excitation 
than of any accompanying peripheral muscular 
tension. 

Beneficial effects of calcium chloride in fluoride 


pituitarectomized rats. The experiments were 
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poisoning. J. H. Prrers (by invitation), L. 
GREENMAN (by invitation), and T. 8. Danowsk1. 
From the Department of Research Medicine and 
B the Renziehausen Foundation, University of Pitts- 
burgh, School of Medicine. 1.0 cc. of a 5 per cent 
solution of sodium fluoride in water was adminis- 
tered by gavage to immature female rats weighing 
60 to 115 grams. Without treatment death occurred 
in 24 hours or less in 75 to 95 per cent of the animals 
jn a series of experiments. The introduction into 
the stomach of 3.0 cc. of a 4 per cent solution of 
calcium chloride in water just prior to, or within 
5 minutes after, the sodium fluoride reduced the 
mortality to iess than 10 per cent. A delay of 10 
minutes in the administration of the calcium 
chloride to fluoride-poisoned rats reduced sig- 
nificantly the efficacy of this treatment. Tetany, a 
frequent though not invariable manifestation in 
the rats given sodium fluoride, disappeared with 
calcium chloride therapy in all but the moribund 
animals. The beneficial effects of calcium chloride 
in fluoride poisoning are related, in all probability, 
to the removal of the fluoride ion from solution as 
the highly insoluble salt, calcium fluoride. At the 
same time the hypocalcemia and tetany which 
develop in fluoride poisoning are corrected. 
Direct blood pressure recording in man. L. H.: 
Pererson and G.C. Risman (introduced by H.C. 
Bazerr). Department of Physiology, School of Medi- 
cine, University of Penngylvania, Philadelphia, Pa. 
An innocuous, mobile, practical blood pressure 
recording device has been developed by combining 
with a Lilly capacitance manometer the catheter- 
ization technique described a year ago and an ink 
writer—d.c. amplifier couple. The response is 
critically damped and linear from d.c. to one 
hundred cycles up to 300 mm. Hg. Intra-arterial 
pressure pulses have been recorded from the 
human continuously under a wide variety of cir- 
cumstances including surgical and other clinical 
procedures. To date over seventy-five patients 
have been followed through anesthesia and sur- 
gery. Congenital heart defects and normal humans 
under physiological stresses have also been studied. 
The technique does not interfere with the pa- 
tient’s comfort or the surgeon’s convenience. 
Correct manometric records have been obtained 
continuously for up to ten hours without clotting 
or flushing. One individual can accomplish the en- 
tire procedure. Calibrations and base line deter- 
Minations can be made at will. Under such cir- 
cumstances it is easy to see the wave shape and 
correct pressures of each beat as it occurs. Deduc- 
tions can be made, when using each individual as 
his own control, whether changes in pressure or 
pulse shape are due primarily to imbalance of car- 
diac output, peripheral resistance or arterial dis- 
tention. Such immediate knowledge greatly aids 
‘orrelation of causes and effects. Surgery, treat- 


ment or experimental procedure can be modified 
according to the effects observed and valuable time 
may be saved both in surgery and in repetition of 
experi:znents. Data are presented to demonstrate 
specific examples of such values. 

The effect of adrenalectomy or evisceration on 
cyclopropane induced cardiac arrhythmias in 
cats. Frank L. Perrinea (by invitation) and J. 
W. Srurzman. Department of Pharmacology, Bos- 
ton University School of Medicine. After induction 
with a cyclopropane-oxygen mixture unanes- 
thetized cats were intubated and maintained in 
deep surgical anesthesia by rebreathing a mixture 
of 28 per cent cyclopropane in oxygen from a 100 
liter reservoir. The beam of the electrocardiograph 
(Lead II) was under constant observation. Records 
were taken every two minutes and when a change of 
rhythm was observed. Control experiments con- 
sisted of recording the cardiac response during 30 
minutes of cyclopropane anesthesia. On a subse- 
quent day the animals were again placed on the 
anesthetic mixture. As soon as a record of cardiac 
arrhythmias was obtained bilateral adrenalectomy 
or abdominal evisceration was performed. The 
finding of Allen et al. (Anesthesiology 3: 530, 1942) 
was confirmed that without exogenous epinephrine 
cats develop cardiac arrhythmias during cyclo- 
propane anesthesia. The arrhythmias consist of 
ventricular premature contractions, bigeminal 
rhythm, and ventricular tachycardia. Bilateral 
adrenalectomy caused the preexisting ventricular 
tachycardia to revert to S-A rhythm within two 
minutes in 5 of 6 animals. In the sixth a normal 
rhythm followed evisceration. Removal of the 
spleen, gastrointestinal tract and accompanying 
mesentery from cardia to rectum abolished the 
ventricular arrhythmias in 5 of 7 cats. Visceral 
arteries were ligated within 2 cm. of the aorta. 
Adrenalectomy restored a normal rhythm in one 
of the remaining two, and splanchnicectomy in 
the other. 

Variations with age in neutral steroid excretion 
of men. Grecory Pincus, LovisE RoMANorr 
(by invitation) and JaMEs Caro (by invitation). 
The Laboratories of the Worcester Foundation for 
Experimental Biology, Shrewsbury, Massachusetts. 
Data have been collected on over one hundred 
normal, healthy men of various ages on the urinary 
17-ketosteroid excretion. For basal (sleep) urines 
there is no significant difference in the mean ex- 
cretion values between the 3rd, 4th and 5th decades 
of life. A decline in mean excretion values is appar- 
ent at the 6th decade which continues on into the 
9th decade. The diurnal rhythm of excretion of 17- 
ketosteroids is scarcely altered in the older age- 
groups. Data on the urinary excretion of neutral 
reducing lipids reveal no change in mean basal 
values through the 8th decade. A more irregular 
diurnal rhythm of excretion appears in the older 
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men. Since both of these measures reflect adreno- 
cortical secretion it is concluded that those physio- 
logical activities influenced by the neutral reducing 
lipid precursors are constantly maintained in 
healthy men whereas the physiological activities 
influenced by 17-ketosteroid precursors diminish 
in the later decades of life. 

The effect of vagotomy on the secretion of pan- 
creatic juice after the ingestion of various food- 
stuffs. (Preliminary Report.) I. J. Pincus (by 
invitation), J. E. THomas and P. O. Lacuman (by 
invitation). Jefferson Medical College, Philadel- 
phia, Pennsylvania. In view of the current interest 
in the effect of vagotomy on gastro-intestinal 
function, it was thought timely to present this 
report. Feeding experiments were performed on 
three dogs to determine the normal pancreatic 
response to various foodstuffs. Milk, meat, bread 
and olive oil were fed in quantities which repre- 
sented approximately equal amounts of total 
solids. The vclume and specific gravity of the pan- 
creatic juice was determined and the nitrogen 
out put caiculated. These experiments were then re- 
peated in one animal after a successful transtho- 
racic vagotomy. Following vagotomy, the volume of 
pancreatic juice was reduced toa significant degree. 
The average hourly secretion for the five hours 
after feeding 250 ml. of milk dropped from 18.6 
to 7.8 ml.; when 55 grams of meat was fed, it de- 
creased from 23.4 to 9.1; whereas 35 ml. of olive 
oil produced an hourly secretion of 17.9 ml. before 
vagotomy, it caused an hourly flow of only 11.1 
ml. after vagotomy ; 50 grams of bread, which had 
caused an hourly flow of 23.1 ml., produced only 
8.2 ml. after vagotomy. The specific gravity of the 
pancreatic juice was reduced, and the total nitro- 
gen output was markedly diminished. 

It would seem that after vagotomy, the secretion 
of pancreatic juice in response to food is aecreased 
in amount; the enzyme concentration which 
parallels the specific gravity is low, and the nitro- 
gen output is markedly reduced. It may be that 
some of the complications observed when vagotomy 
is used as a therapeutic measure are produced by 
this effect on pancreatic function. 

The reabsorption and excretion of bicarbonate 
in normal man. By R. F. Pirts, J. L. Ayer and 
W. A. Scuress. Dept. of Physiology, Syracuse 
University College of Medicine, Syracuse, N. Y. 
In a series of 14 experiments on 3 normal male 
subjects in whom plasma bicarbonate was elevated 
to 38 mM. per liter by infusing sodium bicarbonate, 
from 2.6 to 3.0 mM. were reabsorbed per 100 ml. 
of glomerular filtrate. The excess appearing in the 
filtrate was excreted. At plasma concentrations of 
13 to 23 mM. per liter (following ingestion of am- 
monium chloride) reabsorption of bicarbonate was 
99.9* per cent complete. Thus the normal renal 
threshold for bicarbonate in our experiments varied 


between 24 and 26 mM. per liter. It is suggested 
that the mechanism for the reabsorption of bicar- 
bonate in the distal tubular segment is the same ag 
that which converts buffer salts into free titratable 
acids by the exchange of hydrogen ions for fixed 
base. If this same exchange were effected for base 
bound by bicarbonate, one would predict first, that 
the partial pressure of carbon dioxide in thé urine 
(i.e. concentration of free carbonic acid) should 
increase in proportion to the rate of distal tubular 
reabsorption of bicarbonate; and second, that the 
rate of excretion of titratable buffer acid should be 
inversely related to the rate of distal tubular reab- 
sorption of bicarbonate; i.e. carbonic acid should 
substitute for buffer acid. The experimental data 
are in accord with both predictions. It is probable 
that the proximal tubular mechanism reabsorbs 
bicarbonate isotonically, i.e. in proportion to water. 
If true, the volume of fluid reabsorbed in the 
proximal segment must be inversely related to 
plasma bicarbonate concentration. 

Blood and urine levels of theophylline after 
intravenous injection. A. J. PLuMMER (introduced 
by GrorcE L. Matson). Department of Pharma- 
cology, Boston University School of Medicine. 
A method for the determination of theophylline 
has been developed and will be reported in detail 
elsewhere. Theophylline is extracted from a tri- 
chloracetic acid blood filtrate, precipitated as a 
copper compound in methyl alcohol solution and 
determined by titration ‘of the iodine liberated 
from a soluble iodide by the copper compound. 
The method is sensitive to 0.1 mg. per 100 cc. blood. 
It has been applied to blood and urine. Theophyl- 
line was determined in the blood of five dogsafter 
the intravenous injection of 10 mg. per kg. of theo- 
phylline with ethylene diamine at intervals of five, 
thirty, sixty, and ninety minutes after the injec- 
tion. The levels, expressed in mg. theophylline 
per 100 cc. of blood are as follows: at 5 minutes 
0.76 to 1.10; at 30 minutes 0.43 to 0.58; at 60 min- 
utes 0.16 to 0.30; at 90 minutes 0.10 to 0. Theophyl- 
line was detected in only one animal’s blood after 
90 minutes. The theophylline in the urine was 
determined in catheterized specimens taken at 
thirty, sixty and ninety minutes after the in- 
travenous injection. During the first thirty minute 
period the average excretion was 0.062 mg. per kg., 
during the second thirty minute period 0.046 mg. 
per kg. and during the third period 0.036 mg. per 
kg. During the 90 minute period 1.8% of the 
injected drug was excreted. 

Venous pressure in the human leg during exer- 
cise and in various positions. ALBERT A. PoLLAck 
and Eart H. Woop. Section on Physiology, Mayo 
Clinic, Mayo Foundation, Rochester, Minnesota. 
Direct and continuous measurement of the pres 
sure in the great saphenous vein at the ankle in 
eleven normal subjects in the supine, sitting and 
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‘standing positions and while the subjects were 


walking on a treadmill was made by means of a 
strain-gauge manometer connected to a polythene 
tube which was inserted in the vein through a no. 
17 needle. The average pressure in the supine posi- 
tion was 11.6 (7-15.9) mm. of mercury. In the 
sitting position, the average pressure was 55.9 
(45-67.5) mm. of mercury and in the resting stand- 
ing position was 86.8 (78.5-92.6) mm. Resting ve- 
nous pressure at the ankle in the various positions 
studied was sufficient to support a column of blood 
up to the third thoracic interspace at the sternum. 
Taking a single step produced an average initial 
rise of 10 (— 3 to 28) mm. of pressure even before 
the heel was lifted from the floor. An average fall 
of 51.8 (28-80.5) mm. of mercury occurred while 
the foot was off the floor. As the heel returned to 
the floor, there was a slight rise in pressure, fol- 
lowed by another fall to the previous low level as 
the heel settled on the floor (and the body weight 
was redistributed). As the subject stood quietly 
after taking the step, the pressure returned to 
the control level over a period of 22.9 (11-37) 
seconds. While the subjects were walking on a 
treadmill at 1.7, 2.6 and 3.3 miles per hour, the 
pressure fell in all subjects in the first four to 
twelve steps to an average mean stable value of 
22.3 (11-30.6), 24.3 (85-38) and 23.5 (10-43.2) 
mm. of mercury respectively and returned to the 
control level in 31.2 (8-57) seconds after the walk. 
Inclining the treadmill to 20 degrees made no dif- 
ference in the fall of pressure during the walk. 

The toxicity of various stimulants of nervous 
tissue as revealed by tissue culture technique. 
J. Parinrer and C. M. Pomerart., Tissue Culture 
Laboratory of the Department of Anatomy and the 
Psychopathic Hospital, Medical Branch, The 
University of Texas, Galveston, Texas. A tech- 
nique has been devised to observe the outgrowth of 
nerve fibers and glial elements from explants of 
spinal cords of 9-day chick embryos in hanging 
drop preparations. The toxicity of various bar- 
biturates has been studied with this method (Pro. 
Soc. Exper. Biol. and Med., 63: 322, 1946). 

Total inhibition of fiber outgrowth resulted from 
the inclusion of 500 y/ml. of benzedrine sulfate 
while a few short fibers were seen in medium con- 
taining 250 y and cultures with 150 y/ml. of this 
drug resembled the controls. Metrazol was studied 
with the use of a 10% solution ordinarily employed 
for clinical purposes (Bilhuber-Knoll Corporation). 
Total inhibition was obtained with a 1:8 dilution of 
1:10 (10,000 7). Picrotoxin proved remarkably non- 
toxic. Outgrowth from explants in a medium con- 
taining 3.75 mgs./ml. appeared uninjured. The 
Migration of fibers was not damaged in medium 
containing 1000 y/ml. of camphor tetrazol but the 
addition of 1250 y/ml. proved totally inhibitory. 
Crystalline and protamine-zinc insulin at 10 
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y/ml. permitted outgrowth of fibers resembling 
corresponding untreated control cultures for the 
first 24 hours, but by 48 hours it was evident that 
these elements were arrested. Stained prepara- 
tions revealed only fibers of relatively large diam- 
eter, the dense network of fine fibers being almost 
completely eliminated. 

Uropepsin excretion in man. C. J. Popore (by 
invitation), R. H. Bron-Kaun (by invitation) and 
I. Anruur Mirsky. May Institute for Medical Re- 
search of the Jewish Hospital, Cincinnati, Ohio. 
Studies have been undertaken to determine some 
of the various factors that influence the rate of uro- 
pepsin excretion in man. It was first essential to 
demonstrate that the activity of uropepsin in the 
urine specimens as they are tested in the laboratory 
reflects the true concentration of this enzyme as it 
is excreted in the urine. The stability of uropepsin 
was confirmed and no uropepsin inhibitors were 
found in urine. The urine from numerous normal 
subjects was collected over a 24 hour period for 
several weeks without interruption. In many cases 
the urine excreted during the hours of activity was 
collected separately from that excreted during 
sleep. No correlation could be observed between 
the excretion of uropepsin and the acidity of the 
urine or the rate of urine excretion. Uropepsin was 
excreted at a fairly constant rate over a 24 hour 
period and was not influenced by urine volume so 
that it was the total amount of uropepsin appearing 
n the urine rather than its concentration that 
characterized its excretion. Ordinary fluctuations 
in daily diet failed to produce any marked variation 
in excretion. Nocturnal excretion in general was 
somewhat lower than excretion during the day but 
much overlapping was observed. Each subject ex- 
creted uropepsin in a fairly characteristic pattern 
with but fairly small daily fluctuations. Children 
were characterized by a lower uropepsin excretion 
than were adults. The excretion of patients with 
gastric lessons was compared with those of normal 
subjects. The great majority of patients with be- 
nign peptic ulcer fell into a group that was charac- 
terized by a higher daily mean uropepsin excretion 
than that of the normal. Fluctuations about this 
mean were greater in the ulcer group than in the 
normals. Patients with malignant ulcers, as verified 
by pathological examination, were characterized 
by a somewhat lower uropepsin excretion than the 
normal subjects. 

Variation of total circulating hemoglobin and 
reticulocyte count with season and following 
hemorrhage. R. L. Post (by invitation) and C. R. 
SPEALMAN. University of Pennsylvania, Medical 
School (Physiol. Dept.). Total circulating hemo- 
globin was determined by the carbon monoxide 
method using a filter photometer on four men at 
about two-week intervals from June 1946 through 
August 1947. Reticulocytes were counted at similar 
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intervals from December 1946 through August 
1947. The mean monthly outdoor temperature 
ranged from 30°F to 70°F in this period. During 
the summer of 1946 increases in total circulating 
hemoglobin from 6 to 11% were observed but in 
1947 no significant increase wes found. Similarly 
no increase in reticulocyte count was found in 
1947. These results need not be inconsistent with 
reports in the literature of a reticulocytosis in the 
spring and an increase in total hemoglobin in hot 
weather because these subjects spent most of their 
time indoors. To determine the reticulocytosis 
produced by a sudden small deficit of hemoglobin 
four other subjects were bled 10% of their blood 
volumes and total hemoglobins and reticulocyte 
counts were determined almost every day for more 
than two weeks. The hemoglobin deficit was ap- 
proximately one-half restored in two weeks. The 
reticulocyte count rose almost linearly from a 
normal of 7 per 1000 rbe to a peak of 18 per 1000 rbe 
in 14 days. 

The reticulocyte count cannot be taken as 
directly proportional to hemoglobin production 
under these circumstances. On the basis of our 
data it would appear that either the maturation 
time of the reticulocytes must increase or that a 
higher proportion of red blood cells leaving the 
marrow must be in the reticulocyte stage following 
such a hemorrhage. 

Action of narcotics on synapses compared to 
action on axons in sympathetic ganglia. J. M. 
PosTERNAK (by invitation) and M. G. LARRABEE. 
Johnson Foundation, University of Pennsylvania. 
The action of narcotics on synaptic functions were 
compared with effects on axonal conduction by re- 
cording impulses transmitted through perfused 
stellate ganglia of cats. The postsynaptic action 
potential in the inferior cardiac nerve following 
preganglionic nerve stimulation measured the 
number of cells responding to synaptic excitation ; 
the action potential of the cervical sympathetic 
trunk measured the number of type B fibers con- 
ducting impulses through the stellate ganglion 
without synapse. Chloroform and ethyl ether 
exhibited preferential action on the synaptic 
pathway, which was depressed by concentrations 
about 4 those which equally depressed conduction 
over B-fibers. Both narcotics caused detectable 
effects at concentrations equalling those in blood 
for human surgical anesthesia. By contrast, ethyl 
alcohol (previously reported) and methyl alcohol 
had no preferential action on synapses. Actually 
axonal conduction was depressed in concentrations 
about } the concentrations equally depressing the 
postsynaptic response. Higher aliphatic alcohols 
exhibited a pronounced differential action, octyl 
alcohol depressing the synaptic pathway in } the 
concentration required for equal effect on B-fibers. 
This preferential action developed progressively 


in the aliphatic series (C; to Cg and Cs), the ratio 
of required concentrations being a linear logarith- 
mic function of the number of carbon atoms. 

For a given effect on the synaptic pathway, 
thermodynamic activities were nearly equal for 
ethyl ether, chloroform and the alcohols, while 
molar concentrations varied nearly 6000 fold. For 
effect on B-fibers, the thermodynamic activities 
increased ten-fold with number of C atoms in the 
alcohols, the activities for chloroform and ethyl 
ether being intermediate. 

A simple calorimeter for simultaneous deter. 
mination of heat production and heat loss in 
laboratory animals. Lawrence R. Provty (by 
invitation), Martha J. Barrett (by invitation) 
and James D. Harpy. From the New York Hos- 
pital and the Department of Physiology, Cornell 
University. Medical College, New York, New York. 
The calorimetric technique developed by Day 
and Hardy for premature infants has been im- 
proved to give a rapid method of simultaneous 
measurement of respiratory metabolism and heat 
loss in animals. Expensive equipment and in- 
volved procedures heretofore required for direct 
heat determinations have been largely eliminated. 
Heat production and heat loss in calories per hour 
can be measured in single periods with an accuracy 
of + 2%. A single observer using half hour periods 
can operate the entire apparatus. The calorimeter 
consists of two concentric copper cylinders sepa- 
rated by a 10 mm. air layer. Air is circulated 
through the inner cylinder (the calorimeter 
proper). Thermocouples are placed at intervals 
over the surface of each cylinder and in the ingoing 
and outgoing air stream apertures. Within and 
insulated from the inner cylinder are a wire ‘mesh 
floor, skin, muscle and rectal thermocouples and 
electrocardiograph leads. Activity of the animal is 
recorded from a pneumograph attached to the sus- 
pended calorimeter and from electrocardiograph 
changes. Direct calorimetry is based on the meas- 
urement of thermal gradient between the two 
copper cylinders, the outer of which is cooled to 
room temperature by an electric fan. Correction is 
made for vaporization and calorimeter storage 
under non-equilibrium conditions. The calorimeter 
is sufficiently versatile to be used with either 
closed or open circuit method. We found the 
open circuit, gravimetric method of Haldane suff- 
ciently accurate for general use. Where small 
quantities of oxygen and carbon dioxide are pres- 
ent the gasometric method of Barker is more 
applicable. 

Man’s respiratory response during acclimatiza- 
tion to high altitude. HERMANN Rauwn and ARTHUR 
B. Oris. Department of Physiology, University of 
Rochester School of Medicine and Dentistry, Roch- 
ester, New York. The changes in alveolar air com- 
position during acute exposures to high altitude 
are compared to those recorded in the literature for 
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acclimatized individuals. A diagram is presented 
which allows one to visualize the simultaneous 
alveolar oxygen and carbon-dioxide pressures as 
well as the alveolar ventilation at any altitude and 
to predict the magnitude of the changes in these 
three quantities during the process of acclimatiza- 
tion. The prediction for changes in alveolar air 
were verified by exposure of three subjects to 9500 
ft. for several weeks. 

With the assumption that the blood pH returns 
to normal when acclimatization is complete, one 
can estimate that the alkali reserve at this altitude 
is lowered approximately 20%. If the pH has a 
regulatory action upon the ventilation then the 
reduced alkali reserve should make the respiratory 
system more sensitive to equal increments in CO2. 
This is indicated by (1) a greater ventilation re- 
sponse to 22 and 34 mm. pCO, in the inspired air 
after acclimatization, (2) a smaller increment in 
alveolar pCO, necessary to achieve the breaking 
point after breath holding when pure oxygen was 
breathed at altitude and, (3) by reduction in breath 


holding time when breathing pure oxygen at alti- 


tude. 

Dynamical and electrical features of human iso- 
lated voluntary muscle in isometric and isotonic 
contraction. H.J.Raiston,J.R.Cuose (by invita- 
tion), V. T. InMaN (by invitation) and B. Frrn- 
STEIN (by invitation). Dept. of Physiology, College 
of Physicians and Surgeons, San Francisco, and 
the University of California School of Medicine and 
College of Engineering, San Francisco and Berkeley. 
Mechanical and electrical responses of essentially 
isolated voluntary muscle have been studied in 
amputees having cineplastic muscle tunnels. 


’ Stimulation of the muscles was in all cases volun- 


tary. Isometric length-tension diagrams reveal the 
same basic features as those shown by frog muscle. 
Since force developed varies with length of muscle, 
no correspondence between mechanogram and 
electromyogram exists, except at a given length 
of muscle. Isometric contraction times are much 
greater than those in artificially stimulated muscle- 
lerve preparations, in some cases exceeding one 
second. The slow development of both force and 
dlectrical activity in voluntary contraction indi- 
tates that voluntary response is at first fractional. 
At a given length of muscle, forces developed in 
isotonic contraction are only a few per cent of those 
developed in isometric contraction. Velocities of 
free contraction as great as six times the resting 
muscle length per second have been observed. 
The effect of eserine on the absolutely and 
telatively refractory period of turtle heart strips. 
Ropert W. Ramsey, GEorGE Fiscuer (by invita- 
tion) and Marie-LouIsE FLINKER (by invitation). 
Department of Physiology and Pharmacology, 
Medical College of Virginia, Richmond, Virginia. 
Turtle heart strips (ventricle) were equilibrated 
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overnight in Ringer’s solution, and on the following 
day stimulated electrically at a constant rate of 6 
per minute. The temperature ranged from 25 to 
30°C. Short condenser shocks (cr = 5 milliseconds) 
were applied at various intervals between two 
successive ten second responses and the voltage 
required to cause an additional response recorded. 
Adequacy of response to the interpolated shock 
was judged by the appearance of a second action 
potential. When the voltages of the interpolated 
shocks are plotted against time measured from the 
preceding shock, the resultant curve maps out both 
theabsolutely and the relatively refractory periods. 
Such curves were obtained first in Ring 
and then after application of the Ringer-eserine 
solution. In a few experiments the curves were 
redetermined after washout of the drug by Ringer’s 
solution. The concentrations of the eserine solu- 
tions used (either as salicylate or sulfate) ranged 
from 1/100,000 to 1/10,000. In the majority of 
instances eserine slowed the rate of recovery of the 
threshold to its initial value and thus prolonged the 
relatively refractory period. There was no experi- 
ment (out of 18) in which the drug shortened the 
relatively refractory period. The drug did not 
significantly affect either the absolutely refractory 
period or the initial threshold. 

Ventricular isometric relaxation phase as 
measured on the electrokymogram. Epwarp F. 
Ranpak (by invitation), Berr R. Boone (by 
invitation), GzorGE F. ELLINGER (by invitation), 
and M. J. Oppennemmer. Dept. of Physiology, 
Temple Univ. School of Medicine and Heart 
Disease Control Section, U. 8. Public Health 
Service, Philadelphia, Penna. The development of 
the electrokymograph (Am. Jr. Roentgen. and 
Rad. Therapy 57: 409, 1947), has provided a new 
method for studying the pulsations of the heart and 
great vessels on the intact human subject. Clearly 
recorded serrations following the ventricular ejec- 
tion limb appear to provide an easy means of 
measuring the duration of the isometric relaxation 
phase. Little importance has been given this phase 
in past investigations. Wiggers and Burstein, 
utilizing optical venous and arterial tracings on 
man, have provided some figures with which those 
of our direct method are in close agreement. 








Range Average 
seconds seconds 
Wiggers and Burstein............. 0.037-0. 136 0.076 
Randak, et al. 
IN kos hth cd tk beens 4 0.060-0.160 0.113 
22 abnormals .................. 0.100-0.220 0.178 











There is little difficulty in measurement of this 
phase on better than ninety-five per cent of the 
subjects. The duration appears to be independent 
of heart rate (between rates 70-115), and inde- 


See ee 
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pendent of age, sex and blood pressure. Ninety- 
seven per cent of the normals were found to have 
durations in the range of 0.060 to 0.140 seconds, 
inclusive. This measurement was taken on twenty- 
two patients with heart disease, consisting of 
myocardial infarcts, bundle-branch blocks, and 
hypertension. Significant increases in duration of 
this phase were noted in a majority of the cases. 
Lighty-six per cent were found to have durations 
in the range of 0.150 to 0.220 seconds, inclusive. 
This prolongation in isometric relaxation has not 
been found to be characteristic of any one patho- 
logic condition studied. These results suggest that 
more importance may be given to this phase of the 
ventricular cycle, and further investigation into 
the physiologic factors concerned is indicated. 

Effects of the ablation of the pituitary, adrenals 
and typhoid on liver regeneration, nucleic acid 
partition, etc. Davin Rapport, ATTILIO Can- 
ZANELLI and RutH Guin (by invitation). Depart- 
ment of Physiology, Tufts College Medical School, 
Boston. Partition of ribosenucleic acid (PNA) and 
desoxyribosenucleic acid (DNA), total solids, 
total N, and the amount of liver regenerated were 
studied in rat livers before partial hepatectomy, 
in which about 3 of the liver was removed, and 
after 96 hours of regeneration. In all cases, the 
control and experimental animals received approxi- 
mately the same amount of a synthetic diet. The 
findings below are to be construed as a comparison 
with results obtained on animals with intact 
endocrine glands. (1) Pituitary Hepatectomy was 
performed 4 to7 daysafter hypophysectomy. In the 
pre-hepatectomy liver there was a small increase in 
PNA, but no other significant findings. In the 
regenerated liver, DNA was significantly increased, 
and the amount of liver regeneration was reduced 
to 3 of the control. (2) Adrenals PN A was increased 
both in the pre-hepatectomy liver (10 days after 
adrenalectomy ) and in the regenerated liver. There 
was a tendency towards reduction in regeneration. 
When the animals were subjected to a temperature 
of 31°C. during the entire experiment, the decrease 
in regeneration became much more marked. (3) 
Thyroid Six weeks after thyrpidectomy, the pre- 
hepatectomy liver showed a reduction in PNA and 
total N ; the regenerated liver showed only tenden- 
cies which were not statistically significant. How- 
ever, animals fed desiccated thyroid showed by 
comparison with the normal, and particularly with 
the thyroidectomized animals, a significant rise in 
PNA of both the pre-hepatectomy and the regen- 
erated liver, as well as an increase in the amount of 
liver regenerated. 

The results seem to indicate independently act- 
ing effects on the liver by the three glands studied. 

The partial purification and some properties of 
an adaptation-stimulating principle from yeast. 
Joun M. Retnerand 8S. Sprecetman . (Department 


of Bacteriology and Immunology, Washington 
University School of Medicine, St. Louis, Mo.) 
Recent studies of adaptive enzymes in yeas? have 
suggested the hypothesis that enzymes are formed 
by self-duplicating cytoplasmic units. The exist- 
ence in adapted cells of materials having some of 
the properties to be expected from such units was 
reported earlier (Cold Spring Harbor Symposia on 
Quantitative Biology, 11: 256 (1946): J. General 
Physiology, 30: 755 (1947). We now have a repro- 
ducible procedure by which an adaptation-stimu- 
lating principle can be prepared from galactose- 
adapted yeast cells, and separated from an as yet 
unidentified inhibitor. The active principle does 
not appear to be dialyzable. It is inactivated by 
brief exposure to cold acetone and by prolonged 
exposure to cold alcohol, but resists heating at 60°C. 
for as long as 45 minutes. Its activity is unaffected 
by desoxyribonuclease, ribonuclease, pepsin, tryp- 
sin, chymotrypsin, or papain. Incubation with 
protein denaturants such as urea inactivates the 
principle. The denaturants also inhibit normal 
adaptation; but the cells recover and eventually 
adapt. When the active principle is added to cells 
simultaneously with the denaturant, no inhibition 
is observed. Addition of the adaptive substrate 
prior to or together with the denaturant also hasa 
protective effect. An important characteristic of 
this material is its extreme instability in the 
absence of the specific adaptive substrate. Usually 
all steps of a preparation are performed in the 
presence of the substrate (1% galactose). Omission 
of galactose or substitution of giucose leads to 
disappearance of activity. No desoxyribonucleic 
acid was detected in this material. Determinations 
of nitrogen, phosphorus, and ribose are consistent 
with the supposition that a nucleoprotein may be 
present. Prolonged treatment with chloroform to 
remove extraneous protein does not affect the 
activity, and the residue still contains large 
amounts of protein and has an N-P ratio too high 
for a nucleic acid. The possibility that the active 
material is the adaptive enzyme itself has been 
ruled out by experiments in which it was added to 
active extracts from unadapted yeast, which have 
been shown to possess all the non-protein com- 
ponents necessary for the adaptive fermentation 
(Archives of Biochem., 13, 113 (1947)). The com- 
bination fails to ferment galactose. 

Effects of hemorrhagic shock on hepatectomized 
and bilaterally nephrectomized, hepatectomized 
dogs. J. J. Reinwarp, Jr. (by invitation), 0. 
GuLassER (by invitation) and Irvine H. Pace. 
From the Research Division of the Cleveland Clinit 
Foundation Cleveland, Ohio. 

Hepatectomized and bilaterally nephrectomized- 
hepatectomized dogs were subjected to a standard 
hemorrhagic shock. The response of these animals 
did not differ significantly from that of animals 
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with livers and kidneys intact. When the dogs’ own 
blood was therapeutically restored by intra-arterial 
transfusion the blood pressure increased and was 
maintained at the pre-shock level for 2 to 3 hours. 
Responses to adrenalin in the pre-shock control 
period and the post-shock control period were 
equal. 

Other hepatectomized dogs were given 250-300 
ec. of blood from animals in hemorrhagic shock 
whose livers were intact. In order to keep the 
blood volume constant, the blood from the shocked 
donor was transfused into one leg while an equal 
amount of blood of the hepatectomized dog was 
removed from the other leg. Some of the donor 
animals had intact kidneys and some had been bi- 
laterally nephrectomized prior to shock. The 
hepatectomized recipients showed no toxic effects 
of the transfusion and the blood pressure remained 
constant. 

To demonstrate further the lack of toxic effects 
following transfusion, the hepatectomized recipi- 
ents were bled to produce shock. The response 
to bleeding was identical to that of hepatectomized 
dogs which had not received blood from a shocked 
donor. 

Thus, it is seen that the absence of the liver does 
not change significantly the response of dogs to 
hemorrhagic shock. 

Some cutaneous responses to ‘‘reflex heating.’’ 
WatteR C. Ranpatt, Doveias E. Smiru, and 
Atrick B. Hertzman. Department of Physiology, 
St. Louis University, School of Medicine. 

Simultaneous observations were made upon the 
cutaneous blood flow, the skin surface tempera- 
ture, and the numper of functional sweat-glands on 
the forehead, cheek, forearm, and finger pad while 
normal male subjects were exposed to “‘reflex 
heating’’ experiments. Immediately following ex- 
posure of the lower extremities and the lower trunk 
regions in a hot water bath (38-44), blood flow and 
skin temperature of the finger pad quickly in- 
creased to high levels. Simultaneous sweating re- 
sponses on the finger pad showed either no change, 
ora slight increase. In all other areas studied a defi- 
nite time lag followed the exposure to heat before 
increases in blood flow, temperature and sweating 
were observed. Increases in sweating and in blood 
flow generally occurred approximately together, 
although in some experiments the sweating re- 
sponses appeared somewhat earlier than vasodila- 
lation. Relative flow and sweating responses in the 
four body areas both in the normal and the heat 
dilated state, are described and compared with 
Maximal responses induced by direct stimulation 
by histamine and mecholyl. 

Physiological protection of the extremities from 
severe cold. S. I. Rapaport (by invitation), E. 8. 
Percner, and Joun F. Haut (by invitation). The 
dero Laboratory, Wright Field, Dayton, Ohio. 
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Hand and foot temperatures in the cold can be 
made primarily dependent upon the state of 
thermal balance of the body; and nearly inde- 
pendent of ambient temperature and insulation. 

Forced internal ventilation of clothing permitted 
control of the thermal state of the body through 
regulation of a hot air supply (see Fetcher, Rapa- 
port, and Hall, this issue). The hands and feet were 
excluded from the ventilating circuit, receiving 
heat only from their blood supply. The insulation 
of the footgear and gloves, calculated in clo, was 
2.6 and 0.9 respectively ; that of the body clothing 
was 2.5 clo. The effect upon hand and foot tempera- 
tures of variation of the heat supplied to the body 
was studied at 0°F. and —30°F. It was found, in 
three subjects, that normal hand and foot tempera- 
tures were maintained when approximately 180 
kg.Cal./hr. were supplied at O°F., and 280 
kg.Cal./hr. at —30°F.; i.e., when the body did not 
need to conserve heat. The temperature of even the 
bare hand could be kept within the comfort range 
at —30°F. When the heat supply to the body was 
reduced, insulation could not prevent hand and 
foot temperatures from falling. In two of the three 
subjects, at —30°F., the extremities rewarmed 
after the body had been rewarmed. Hand tem- 
perature rose before foot temperature. Slight heat 
deficit caused a fal] of foot temperature but not of 
hand temperature, despite the greater insulation of 
the foot. 

Effect of epinephrine on the circulating 
eosinophils. L. Recant (by invitation), P. H. 
ForsHamM (by invitation), and G. W. THorn. De- 
partment of Medicine, Harvard Medical School, and 
the Medical Clinic, Peter Bent Brigham Hospital, 
Boston, Massachusetts. 

It has previously been shown that epinephrine 
activates the pituitary-adrenal cortical system by 
stimulating the secretion of adrenocorticotropin. 
It was subsequently demonstrated that adreno- 
corticotropin produced a fall in circulating 
eosinophils in subjects with normal adrenal cortical 
function. It has been found that 1.5 mgm. ‘of 
epinephrine in saiine given intravenously over a 
one-hour period produces a fall in circulating 
eosinophils of from 55 to 75 per cent in four hours 
in both normal subjects and patients with 
Addison‘s disease. The finding that the “adrenalin 
effect’ on eosinophils is independent of the adrenal 
cortex has been confirmed by the study of normal, 
adrenalectomized and hypophysectomized rats. 
The mechanism of action has been studied. 

Arterio venous blood sugar studies on the 
kidney of the eviscerated dog. Rocrer M. 
REINECKE and Paut J. Hauser (by invitation). 
University of Minnesota. 

The concentration of fermentable reducing sub- 
stance, i.e., blood sugar, usually becomes higher in 
the renal vein than in the aorta of the dog from 
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which the liver, pancreas, spleen, stomach and 
intestine except the lower colon have been re- 
moved. This phenomenon is not prevented by 
stopping the secretion of urine through increasing 
the pressure in the ureter. 

The effect of changes in cardiac ‘‘competence’’ 
on right auricular pressure. Ricnarp A. Reiss 
(by invitation) and JoserH R. DrPatma. Depart- 
ment of Physiology, Long Island College of Medi- 
cine, Brooklyn, N.Y. 

Opinion is divided as to the primary factor re- 
sponsible for the elevated venous pressure encoun- 
tered in congestive failure. One view relates it to 
decreased cardiac competence, while the other 
maintains that it results from the increased blood 
volume. Experiments in open chest cats in which 
cardiac competence is decreased by near lethal 
doses of quinidine intravenously, by electrically 
induced auricular fibrillation, or by topical applica- 
tion of mecholyl, cause rises in venous pressure 
(right auricle) of the low magnitude of 1 to 3 cms. 
of water. In competent hearts saline infusions as 
muchas } the total blood volume produce only tem- 
porary rises of venous pressure with return to nor- 
mal values in two to five minutes. When increased 
blood volume is imposed on an incompetent heart 
in the same animal, the elevation of venous pres- 
sure is still transitory in nature. It is to be con- 
cluded that neither cardiac incompetence, in- 
creases in blood volume, nor a combination of the 
two can completely explain the sustained, mark- 
edly elevated venous pressures seen in congestive 
failure. In our experiments to date, prolonged rises 
in venous pressure were obtained only after the 
following conditions were produced sequentially: 
1) a marked decrease in cardiac competence with 
quinidine, fibrillation and mecholy] ; 2) an increase 
in blood volume by saline infusion; 3) a partial 
return of cardiac competence with epinephrine. It 
is suggested, therefore, that these three conditions, 
particularly a partial return of cardiac competence, 
are essential for the persistent elevation of venous 
pressure. 

Prediction of the stroke volume of man from 
brachial pressure pulse values. Joun W. REMING- 
ton, W. F. Hamitron, Cartes R. Nopack (by 
invitation), and Jay J. Gop (by invitation). De- 
partment of Physiology, University of Georgia 
School of Medicine, Augusta, and Department of 
Anatomy, Long Island Medical School, Brooklyn. 

The volume-pressure relations, corrected for 
body size, of 48 human aortas, covering an age span 
from 8 to 89 years, were compiled. The series was 
divided into age groups, and into a group of hyper- 
tensives. Jn situ aortic lengths are the same for all 
groups. A definite trend for an increase in volume 
with ageing, and with hypertension, was noted, 
but the overlap between groups is large. There is 
no correlation between diastolic size and the vol- 


ume uptake per unit pressure increase. Hence the 
AV 
VAP 
of the simple ratio ay The latter i igni 
AP’ is not signifi- 

cantly changed by ageing nor by hypertension. 

folume distensibility tables were constructed 
for the calculation of the stroke volume from the 
pulse contours of 68 intrabrachial pressure pulses, 
60 of which were kindly supplied by Dr. André 
Cournand. Predicted stroke index differs from that 
given by the direct Fick procedure by an average 
of 17%. An estimation from pulse pressure alone 
gives an average discrepancy of 23%. The correc- 
tion of pulse pressure for the changing arterial dis- 
tensibility with pressure, lowers the average dis- 
crepancy to 18%. The size of the error, and the 
small improvement made by the use of the contour 
calculation over the latter procedure, indicate: 1) 
variation in systolic drainage plays a small part in 
the inaccuracy of the latter method; 2) that con- 
tour variations between brachial pulses i3 small; 
and 3) that the major inaccuracy of both methods 
lies in the variation in arterial <istensibility of 
different individuals. 

Does injury to an axon promptly induce altered 
excitability in its cell of origin? BirpseY RENSHAW 
and Herspert RosenBAumM (by invitation). De- 
partment of Physiology, University of Oregon Medi- 
cal School, Portland. 

Two types of experiment on lumbo-sacral moto- 
neurons of pentobarbitalized cats have given no 
support to the hypothesis that injury to the axon 
of a neuron promptly induces a change in the ex- 
citability of its soma. In one series determinxtions 
were made of the size of 2-neuron-are reflex dis- 
charges initiated by dorsal root stimulation and 
recorded electrically in the tibial nerve of the 
lower leg before and after section of the nerve four 
to six centimeters peripheral to the assembly of 
recording electrodes. In a second series micro- 
electrodes were used to record the tibial nuclear 
action potentials that were evoked by antidromic 
motor volleys initiated by delivery of supm- 
maximal shocks to the tibial nerve in the lower 
leg before and after section of the nerve below the 
ankle. Dorsal roots had been sectioned in all experi- 
ments. Controls established that section of the 
tibial nerve did not significantly affect the record- 
ing of centrifugal impulses in the first series, nor 
the size of the antidromic volleys in motor axons in 
the second. Within four to six minutes after section 
of the nerve there occurred only very small and 
inconstant changes in the responses used to meas 
ure somatic excitability. If any change is produced 
promptly as a consequence of nerve section, it i8 
so small under the conditions of the experiments 4% 
to be difficult to investigate by the sensitive meth- 
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ods utilized and would appear to be of doubtful 
physiological significance. 

Are there arterio-venous shunts in the kidney? 
Francois C. Revusi (by invitation), Henry A. 
ScHROEDER, and ArNoLtp H. Wriutams (by invi- 
tation). Department of Internal Medicine and the 
Oscar Johnson Institute, Washington University 
School of Medicine, and Barnes Hospital, St. 
Louis, Missourtz. 

Recently Trueta, et.al., using various tech- 
niques, demonstrated the probability of arterio- 
venous by-passes in the kidneys of rabbits. At- 
tempts were made to examine this problem in the 
dog and man. In dogs renal blood flow was measured 
either by a rotameter in the renal artery or by the 
renal excretion of para-aminohippurate. The ex- 
traction ratio of PAH by the kidney was deter- 
mined as well as simultaneous renal arterio-venous 
oxygen differences. After the intravenous injection 
of epinephrine, it was found that the renal arterio- 
venous oxygen difference decreased almost 
regularly three to eight minutes later. After ten 
minutes, it often rose to a higher level than before 
injection. 

In human beings essentially the same methods 
were employed, renal venous blood being obtained 
by catheterization. After subcutaneous injection of 
adrenalin (0.5 mg.), the renal A-V oxygen differ- 
ence decreased markedly a few minutes later in 
some but not in all cases. The extraction of PAH 
fell slightly about twenty minutes after injec- 
tion, but this change was not simultaneous with the 
decrease in the renai A-V O, difference. From these 
results it can be concluded that renal arterio- 
venous by-passes may at times appear under some 
conditions, but are not of great importance in the 
total renal circulation. 

An analysis of the effects of large volumes of 
isotonic saline on the circulation of severely 
hemorrhaged dogs. Monica RryYNo.ups (intro- 
duced by Maenus I. Grecersen). Department of 
Physiology, College of Physicians and Surgeons, 
Columbia University. 

Hemorrhage was produced in 27 dogs by bleeding 
out and immediately returning 25% of the blood 
collected (Walcott, 1944). One hour later 0.9% 
saline was infused slowly (15% of body weight). 
Changes in the oxygen consumption, arterial and 
venous oxygen, cardiac output, plasma volume, 
blood volume, hematocrit and plasma protein were 
measured. Only four of the animals died. The dogs 
Were thirsty, drank copiously, and excreted large 
volumes of urine. Plasma proteins and hematocrits 
shortly after the saline were lower than a day later, 
the plasma proteins increasing 1 gm. %. Eighteen 
hours after the infusion the plasma volume aver- 
aged 8 cc. per kgm. above the control value but the 
total blood volume was 15 cc. per kgm. below the 
tontrol. Immediately after hemorrhage the cardiac 
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output was reduced approximately 70%. The saline 
brought it up to control values and 18 hours later it 
was 5% above the control. After the bleeding the 
arterial oxygen concentration fell from 18 to 16 
vols. %. After the infusion it fell to 9 vols. % and 
the following day it was 10 vols. %. The venous 
oxygen, though lowered from 14 to 4 vols. % by the 
bleeding, rose after the infusion to 6 vols. % where 
it remained. The circulatory changes induced by 
the saline apparently account for the therapeutic 
effects observed. 

Uterine contractions effective in dilating the 
human cervix, recorded by the multichannel 
strain gage tokodynamometer. S. R. M. Rreyn- 
ops, L. M. Hetiman (by invitation) and P. 
Bruns (by invitation). Carnegie Institution of 
Washingion, Department of Embryology, and De- 
partment of Obstetrics, Johns Hopkins University, 
School of Medicine. 

Using a multichannel strain gage tokodynamom- 
eter for recording patterns of uterine contractions 
in gravid women (Science, October 31, 1947), the 
essential characteristics of contractions which 
dilate the cervix have been determined. The uterus 
in the first stage of labor has three functionally 
distinct regions. The fungus always contracts 
rhythmically. The lower uterine segment shows no 
evidence of contraction. The mid-zone of the uterus 
contracts synchronously with the fundus at the 
start but it becomes progressively less active as 
cervical dilatation proceeds. The reason why the 
mid-zone becomes less active is because the con- 
tractions here are of progressively less intensity 
and of shorter duration than in the fundus. Conse- 
quently, the work of the fundus, as measured in 
ergs per unit area is far greater there than in the 
mid-zone. Deviations from this pattern have been 
seen in uterine inertia, prolonged labors, and false 
labor. In multiparous women and in precipitate 
labors, the fundus may be the only strongly con- 
tracting part of the uterus. 

Nitrogen balances of dogs continuously infused 
with 50% glucose and protein preparations! C. 
Martin Ruove (by invitation), Wim.uam M. 
Parkins and Harry M. Vars. Harrison Dept. of 
Surgical Research, Schools of Medicine, Univ. of 
Pennsylvania, Philadelphia. 

Solutions of 50% glucose and glucose-protein sup- 
plying 45-50 calories/kg./day were constantly in- 
troduced into the superior vena cava through an 
indwelling, plastic, capillary tube and an infusion 
apparatus which permitted free movement of the 
dog in a metabolic cage. Equilibration on glucose 
for 10 days or until urinary nitrogen reaches 100-110 
mg./kg./day was followed by 6 day periods on 
different protein preparations in hypertonic glu- 
cose. Calories, nitrogen and fluid volume re- 
mained constant throughout. Nitrogen, about 120 
mg./kg./day, was administered as casein hydroly- 
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sate alone; as casein hhdrolysate with macro- 
molecular gelatin, in equal amounts; and as gelatin 
fortified with methionine and tryptophane. 

Dogs so fed for 4-6 weeks appeared normally 
active and in good physical condition. The level of 
urinary nitrogen during these continuous infusions 
of 50% glucose at 45-50 calories/kg./day was com- 
parable to:'that reported by others who fed protein- 
free diets containing 70-80 calories/kg./day by 
mouth. The nitrogen administered in these experi- 
ments was better retained than that injected in 
single daily doses by others. Average daily nitrogen 
balances in 4 dogs consecutively receiving glucose, 
casein hydrolysate as amigen, amigen with Knox 
P-20 gelatin, and amigen were —106, —15, —26, —6 
mg./kg./day respectively. Continuing the study in 
two of these dogs, comparative values of amigen, 
fortified gelatin, and amigen were —1, —8, +3. 
Fifty percent of the intravenous macromeiecular 
gelatin appeared in the urine .as precipitable 
protein. 

An instrument for the measurement of total 
thermal radiation in the environment. CHARLES 
H. Ricwarps (by invitation) and James D. Harpy. 
From the New York Hospital and the Department 
of Physiology, Cornell University Medical College, 
New York, N.Y. 

An instrument has been designed and built for 
the purpose of measuring the total thermal radia- 
tion under various environmental conditions. For 
example, in an outdoor environment this measure- 
ment is the sum of the direct radiation of the sun, 
the reflected radiation, the radiation exchange with 
the sky and with the terrestrial objects. It consists 
of two hollow spheres of silver, 6 mm. in diameter. 
Each contains a copper-constantan thermocouple 
soldered to the inside surface and a heating coil of 
approximately 50 ohms. The balls are supported by 
stainless steel, #17 hypodermic needle tubing 
through which are brought out the leads for the 
thermocouple and heater. Both the balls and the 
supports are plated with chromium on nickel. One 
ball is left polished for low emissivity, while the 
other is blackened with a coating having a high 
emissivity in the infrared spectral region. In any 
environment the temperature difference between 
the black ball and the polished ball will depend on 
the total radiation exchange between the balls and 
the environment. Thus, the amount of heat neces- 
sary to bring the two balls to the same temperature 
is a measure of the total thermal radiation. Under 
these conditions convection effects cancel. Tem- 
perature equilibrium reaches 95% in 2 minutes, and 
relatively rapid changes in the radiation load of 
the environment can be followed. Typical values of 
total radiation measurements on a summer day in 
New York City showed that at 9 AM, before the 
sunlight was directly incident on the balls, the 
radiation was minus 60 Cal/hr/m?. In direct sun- 


light the total radiation increased until at 2:30 PM 
a measurement of plus 100 Cal/hr/m? was obtained. 
The radiation slowly decreased until shadows fell 
over the apparatus at about 6 PM and the radiation 
was minus 15 Cal/hr/n: 

Pulmonary circulation «. 1g exercise in normal 
individuals and in patient: ’iih chronic pulmonary 
disease. R. L. Rizey (::. avitation), A. H1immen- 
STEIN (by invitation), H. L. Mortey (by invita- 
tion), H. M. Werner (by invitation) and A, 
CournanpD. Cardio-Pulmonary Laboratory, Chest 
Service, Bellevue Hospital, New York City, and the 
Department of Medicine, College of Physicians and 
Surgeons, Columbia University. 

Studies of cardiac output and pulmonary arterial 
pressure were performed using the venous catheter 
technic in three normal individuals and in eight 
patients with various types of chronic pulmonary 
disease. Measurements were made at rest and 
during exercise on a stationary bicycle. Two of the 
three normal subjects showed a decrease in the 
mean pressure in the pulmonary artery during ex- 
ercise; all showed a marked drop in pulmonary 
vascular resistance and a minimal increase in the 
work of the right ventricle during exercise. Three 
of the patients with chronic pulmonary disease 
showed a significant elevation of pulmonary arterial 
pressure at rest, and in all eight cases the mean 
pressure increased during exercise. There was 
either no change or an increase in the pulmonary 
vascular resistance during exercise, and the work 
of the right ventricle was invariably higher than in 
the normal subjects at a corresponding work level. 
The findings indicate that the expansibility of the 
pulmonary vascular bed during exercise is limited 
in patients with chronic pulmonary disease. Anoxia 
may contribute to the elevation of pulmonary 
arterial pressure during exercise in those patients 
whose arterial oxygen saturation falls. 

X-ray density changes in the heart recorded 
by the electrokymograph. Gorpon C. Rune, 
CaTHARINE R. MicuieE (by invitation) and M. J. 
OprpENHEIMER. Department of Physiology, Temple 
University School of Medicine. When an electro- 
kymograph (see G. C. Henny, B. R. Boone and 
W. E. Chamberlain ; Am. J. of Roent. & Rad. Ther., 
Vol. LVII, 409, 1947) is placed over the middie of 
the fluoroscopic silhouette of the heart, it will pro- 
duce curves which loédk much like cardiometer 
tracings. One might at first think that these records 
could be used to measure stroke volume of the 
heart. This, however, is not possible, since a large 
heart will have less change in thickness for a given 
stroke than will a small heart. Assuming that the 
heart is a sphere and that its total volume (walls 
plus blood) at the beginning of ejection is 700 ce., 
the ejection of 200 cc. of blood will result in 4 
change in diameter of 1.16 cm., whereas if the start- 
ing volume is 500 cc. the change for a similar ejec- 
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tion will be 1.54 cm. On this basis, it should be 
possible if one knows the stroke volume and the 
amplitude of density changes, to work back and 
find out how much the heart has dilated. 

In testing the above hypothesis, we have pro- 
duced variations in the stroke of the dog’s heart by 
vagal stimulation and have recorded cardiac den- 
sity changes, ballistocardiograms and arterial pres- 
sures. These results were then plotted as amplitude 
of density change per cc. of output against the 
stroke or work of the heart. The curves showing 
small density changes during large change in stroke, 
we believe, indicate a heart which dilates very 
little and is therefore in good condition. Epi- 
nephrine has a direct effect upon the force of 
cardiac contraction and when this is given, in spite 
of the increased arterial pressure, the heart dilates 
less than during control periods. Our technique 
makes it possible to demonstrate this in the intact 
animal. 

Inconsistencies between experimental and theo- 
retical electrocardiography. JANE Sanps Ross. 
Department of Pharmacology, Syracuse University 
College of Medicine. 

Theory states that the QRS portion of the elec- 
trocardiogram reflects the asynchronous excitation 
of the surface of the heart through the surrounding 
volume conductor to the indirect leads. In our 
experiments the ventricles were enclosed in an 
insulating glass cardiometer; a rubber diaphragm 
fitted snugly into the a-v groove. The QRS deflec- 
tions were reduced in amplitude but still apparent. 
These waves certainly did not reach the indirect 
electrodes through a volume conductor in contact 
with the ventricular surface. In other experiments 
the pulmonary circulation was interrupted and 
the right ventricular cavity filled with M/5 KCl. 
Soon afterward, the right ventricle ceased to con- 
tract. The electrocardiogram showed S-T shifts 
and brief QRS deflections in all three standard 
leads. Internal injury potentials are thought not to 
affect the indirect leads. Moreover, the theory that 
the QRS is the algebraic summation of asyn- 
chronous, long, oppositely directed, monophasic 
potentials from the two ventricles would demand a 
simple monophasic negative wave in this case. If 
the KCl had depolarized only the endocardial sur- 
face, one would expect to see some contraction on 
the right and a prolonged QRS due to syncytial 
spread through unaffected muscle from the left or 
to the right ventricle. Finally, when M/5 KCl was 
placed on the anterior surface or the apex of an ex- 
posed heart neither of which had any direct contact 
With a volume conductor S-T shifts readily oc- 
curred. Present theory would demand that only 
areas in actual contact with volume conductors 
contribute to the electrocardiogram. Thus, present 
tlectrocardiographic theory does not adequately 
explain many experimental observations. 
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The role of the vasa nervorum, especially 
in regard to ‘‘referred pain.’’ JosepH THoMasS 
Roserts. University of Arkansas School of Medi- 
cine, Little Rock, Arkansas, and Gallinger Munici- 
pal Hospital, Washington, D. C. 

The normally abundant blood supply of periph- 
eral nerves was decreased, experimentally and in 
patients with occlusive vascular diseases. The level 
and severity of neurological changes were cor- 
related closely with the level and degree of ischemia 
of the nerves. Ischemic nerves showed histological 
degeneration. It is concluded that the vasa 
nervorum play an essential role in maintaining the 
structure and function of peripheral nerves in a 
way similar to the role of the blood supply of the 
central nervous system. The blood supply of the 
autonomic nervous system seems to play a similar 
role, according to demonstration of its abundance. 
These findings are helpful in explaining: (1) varia- 
tion in peripheral neurological complaints; (2) the 
infrequency of cardiac pain with cardiac hyper- 
trophy and its frequency with other forms of 
myocardial ischemia; (3) ‘‘referred’”’ pain. Somatic 
nerves of skin, muscle, or body wall may become 
painful due to vasospastic neural ischemia arising 
from stimuli with origin in viscera and with a path- 
way through autonomic nerves attached to the 
same or adjacent spinal segments. 

Potentiation of the gastric secretory response to 
histamine by parasympathomimetic drugs. C. R. 
RoBeErtsoN (by invitation) and M. I. Grossman. 
Dept. of Clinical Science, Univ. of Illinois College 
of Medicine, Chicago. 

Both histamine and parasympathomimetic drugs 
stimulate acid secretion by the gastric glands. In 
the present experiments it has been shown that the 
response to these two agents acting simultaneously 
is greater than the sum of their independent ac- 
tions. Prostigmine methylsulfate (0.5 mg. subcu- 
taneously) and urecholine (0.01 mg. subcutane- 
ously every ten minutes) produce very little or no 
acid secretory response in dogs with vagotomized 
pouches of the entire stomach. However when these 
drugs are given while the response to histamine 
dihydrochloride (0.0125 mg. subcutaneously every 
ten minutes) is in progress the rate of acid secretion 
is markedly increased. In the case of progstimine 
the acid production rose from 42.5 mg. per hour to 
108.3 mg. per hour (12 tests on 6 dogs), with ure- 
choline the corresponding figures were 89.9 mg. per 
hour with histamine alone and 221.1 mg. per hour 
with histamine plus urecholine (6 tests on 6 dogs). 
This potentiation of histamine stimulation by 
parasympathomimetic drugs has important im- 
plications for the understanding of the effect of 
atropine and the effect of vagotomy on the effec- 
tiveness of various gastric secretory stimulants. 

Pretreatment against decompression sickness. 
True W. Rosinson (introduced by J. W. Herm). 
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Physiology Branch, Aero Medical Laboratory, 
Wright Field, Dayton, Ohio. 

A series of tests were performed on a group of 24 
individuals to determine the best of several pre- 
treatments before prolonged exposure (six hours) 
to high altitudes. Experiments were carried on both 
in an altitude chamber at 30,000 and 38,000 feet and 
in a B-17 airplane at 30,000 feet. At 38,000 feet in 
the altitude chamber performance was slightly 
better when the pretreatment consisted in breath- 
ing room air while resting rather than in breathing 
room air while exercising on a bicycle. Noticeable 
improvement in performance at altitude occurred 
when subjects breathed oxygen for an hour before 
ascent. Exercise with oxygen was slightly less bene- 
ficial as a pretreatment than rest with oxygen and 
certainly less popular. At 30,000 feet the same re- 
sults were obtained. At this altitude exercise was 
performed in the chamber after ascent. Whereas ex- 
ercise as pretreatment was slightly detrimental to 
altitude tolerance, deep knee bends at altitude 
materially decreased the tolerance. A comparison 
was made between performance at 30,000 feet in 
the altitude chamber and in the B-17 airplane. 
Pretreatment in both cases consisted of breathing 
oxygen for one hour while resting before reaching 
30,000 feet. Deep knee exercises were performed at 
altitude both in chamber and plane. No significant 
difference in altitude tolerance occurred. If any- 
thing the men did better in the plane than in the 


‘chamber, perhaps because they were less bored. 


Besides indicating a preferable type of pretreat- 
ment, these results validate the use of the altitude 
chamber as a means of determining resistance to 
decompression sickness under actual flying 
conditions. 

Further evidence for a temperature-sensitive 
mechanism in a poikilotherm, the turtle. S. Rop- 
BARD and F. Sampson (by invitation). From the 
Cardiovascular Department, Research Institute, 
Michael Reese Hospital, Chicago, Illinois. 

We have previously reported evidence for the 
presence of a temperature-sensitive center in cold- 
blooded animals (Fed. Proc., 6: 191, 1947). We 
showed that the relationship which is seen between 
the body temperature and the arterial pressure of 
these animals is destroyed by section of the spinal 
cord or by destruction of the brain. In our present 
experiments we have warmed or cooled the brain 
of the turtles by means of a silver wire introduced 
through a sinall trephine hole in the skull. Tem- 
perature change was produced by heat conduction 
from a reservoir of water in which the wire was 
mounted. When the wire was warmer than the 
brain, the blood pressure, as determined from the 
aorta by optical recording, increased about 6 to 10 
mm. Hg. When the wire was cooler than the brain, 
a fall in pressure of similar magnitude was seen. 
These results strengthen our belief that a tempera- 


ture-sensitive center is present in the brain of 
cold-blooded animals, and that this center func- 
tions to adjust the internal environment of the 
animal to changes in body temperature. 

Sodium and chloride reabsorption. J. C. Rorm- 
MELT (by invitation), O. W. Sorrortius (by invi- 
tation), and R. F. Pitts. Dept. of Physiol- 
ogy, Syracuse University College of Medicine, 
Syracuse, N.Y. 

In studies on normal dogs, preliminary to as- 
sessing the effects of adrenal cortical hormones on 
electrolyte reabsorption, excretion and reabsorp- 
tion of chloride were determined at plasma levels 
ranging from 110 to 157 millimols per liter. These 
levels were attained by infusing 3.5 per cent NaCl 
at 10 cc. per minute. Although in the massed data 
the reabsorption of chloride per 100 cc. of filtrate 
was constant within limits of +10% of the mean, 
in individual experiments there was a tendency for 
the quantity reabsorbed to diminish at higher 
plasma levels. The rates of proximal and distal 
tubular reabsorption of chloride were calculated 
from these data according to the formula of H. W. 
Smith. The values for distal reabsorption were 
constant within +15%. The serum levels for 
sodium ranged from 135 to 176 millimols per liter. 
The quantity of sodium reabsorbed per 100 cc. of 
filtrate diminished as the serum level was raised. 
The distal tubular reabsorption, calculated as for 
chloride, was constant within +15%. 

Oximetric determination of cardiac output in 
man. ALBERT Roos (by invitation), J. O. Exam 
(by invitation), J. F. Nevit1x, Jr., (by invita- 
tion) and H. L. Wuire. Department of Physiology 
and Laboratory of Applied Thoracic Physiology 
(Department of Surgery) Washington University 
School of Medicine, St. Louis, 

Arterial-mixed venous blood oxygen differences 
have been obtained by a recording modified 
Millikan oximeter in combination with hemoglobin 
determinations. Alveolar gas tensions in equi- 
librium with right heart blood have been produced 
by one deep inspiration of 6% CO: in helium, fol- 
lowed by incomplete expiration to the outside. The 
breath is then held for several seconds, after which 
rebreathing of 400 to 500 cc. into a bag is permitted. 
The oximeter curve indicating oxygen saturation 
falls rapidly; 7 to 10 seconds after onset of fall a 
plateau, lasting 4 to 10 sec., is reached, which is 
taken to indicate equilibrium between right heart 
blood and alveolar air. The plateau is terminated 
by a second drow, indicating recirculation. During 
the plateau right heart blood is presumably passing 
through the lungs unchanged; work to verify this 
assumption is in progress. Arteriovenous differ- 
ences, together with oxygen consumption deter- 
minations, permit calculation of cardiac outputs, 
which, in the sitting position, ranged from 2.69 to 
2.91 liters per M?. 
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Relation of basal metabolic rate to vasodilata- 
tion and vasoconstriction of extremities of normal 
subjects as measured by skin temperatures. 
Grace M. Rors and CHar.eEs SHEARD. Section on 
Physiology, Division of Physics and Biophysical 
Research, Mayo Clinic and Mayo Foundation, 
Rochester, Minnesota. 

Maddock and Coller in 1933 first demonstrated 
a simple linear relationship between the skin tem- 
peratures of the great toe and the basal heat pro- 
duction per unit of surface area. In 1940 Sheard 
and Williams found a similar linear relationship, 
which seemed to be of a dual character, between 
the average skin temperatures of the toes and the 
basal metabolic rate. From a study of 150 obser- 
vations of normal subjects a linear relationship 
of dual character was found between the skin tem- 
perature of the toes and the basal metabolic rates. 
The ages of the subjects ranged from nineteen 
to seventy years and the heat production per unit 
of surface area ranged from 30 to 50 calories per 
square meter per hour. After a control period of 
at least an hour at an environmental temperature of 
25.5°C. (78°F.) when the skin temperatures and 
basal metabolic rates have been determined, vaso- 
constriction and vasodilatation of the extremities 
were produced by placing the subjects first in a cold 
room at 21°C. (69.8°F.) for an hour and then in a 
hot room at 30-31°C. (86-88°F.) for another hour. 
It was found that vasoconstriction tcok place at a 
more rapid rate and to a greater degree in the sub- 
jects with low basal metabolic rates than those with 
higher rates whereas vasodilatation took place 
more rapidly in the subjects with higher basal 
metabolic rates. Basal metabolic-rates, therefore, 
should be considered in studies concerning vaso- 
dilatation or vasoconstriction as measured by skin 
temperatures. 

Metabolic balances in the cold environment: 
I. Nitrogen and water exchanges. James L. A. 
Ror and Joun A. Frantz (introduced by J. W. 
Herm). Physiology Branch, Aero Medical Labora- 
tory, Wright Field, Dayton, Ohio. 

Metabolic observations were made to study the 
influence of a USAF emergency ration and a re- 
stricted water intake upon the nitrogen, water and 
energy exchanges in human subjects residing con- 
tinuously for nine days in a cold environment, 
~—32°C. Control studies included fasting for six 
davs in the cold environment and subsistence upon 
the emergency ration at room temperatures. The 
design of an emergency ration presents a problem 
because of the limitation in weight and space allow- 

ance in aircraft. Survival for fasting is several times 
longer than for thirsting. Thus, the advantages of a 
tation must be appraised in terms of its cost to 
Water balance. The ration provided 1948 calories 
per day, 318 gm. carbohydrate, 41.6 gm. protein 
(46 per cent from whole egg), and 56.6 gm. fat. 
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Because of its high biological value, egg protein 
was used to reduce solute load upon the kidneys. 

Body protein sparing contributed by the ration 
amounted to 70 to 80 per cent of the loss incidental 
to fasting. No evidence of azotemia, dehydration or 
hemoconcentration was observed. The greater 
daily loss of body water during fasting (490 cc. 
compared to 245 cc. with the ration) is attributed to 
a greater release of water from tissue catabolism. 
The minimum water intake required during the 
first three days of a fast was slightly less than with 
the ration ; whereas, that required during the sub- 
sequent three days of fasting was significantly 
greater than with the ration. Under the conditions 
studied, water balance was enhanced during con- 
tinued ingestion of the ration. 

Production of anaphylaxis in guinea pigs with 
weakly antigenic protein hydrolysates. L. W. 
Rorn, R. K. Ricnarps and I. M. SHeprerp (by 
invitation). Department of Pharmacology, Abbott 
Laboratories, North Chicago, IU. 

The importance of the total number of sensitiz- 
ing injections and the duration of incubation period 
has been established in the course of testing several 
hundred guinea pigs with partial hydrolysates of 
protein. When these substances were administered 
according to the usual techniques described in the 
literature for strong antigens, doubtful or negative, 
anaphylactic responses were obtained. If, however 
the total number of sensitizing injections was in- 
creased, and the period between the last injection 
and the challenging dose was at least one month, 
antigenicity could be demonstrated much more 
regularly. If either factor was diminished, fre- 
quency and degree of positive reactions decreased. 
Doubling or trebling the injection speed favored 
the production of typical anaphylactic symptoms. 
Partial despeciation by the hydrolysis was demon- 
strated by cross-shocking experiments. Beef hy- 
drolysate-sensitized animals showed anaphylactic 
reactions when challenged with hog hydrolysate, 
and vice versa. However, desensitization was not 
always complete, because in some animals-*sur- 
viving the first shock, the immediate injection of 
the original sensitizing material produced a second 
series of anaphylactic symptoms. Reactions were 
not demonstrable when similar materials were in- 
jected into non-sensitized animals, ruling out 
anaphylactoid or peptone-like shock. Antigens 
were not completely precipitable by potassium 

alum since activity was detectable both in the 
precipitate and supernatant fluid. 

Rate of per-‘ration of electrolytes into nerve 
fibers. Mortiy. 2 A. RorHENBERG (introduced by 
Davip NacHMANSOHN). Department of Neurology, 
College of Physicians & Surgeons, Columbia Uni- 
versity, New York. 

The exchange of ions between the nerve fiber and 
its environment is of paramount importance in the 
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mechanism of nervous action. Although a few data 
exist concerning the ion content of the interior of 
the nerve cell, our knowledge as to the perme- 
ability of nerve membranes is limited and based 
mainly on indirect measurements. The perme- 
ability of ions and their rate of penetration have 
now been measured directly. Giant axon of Squids 
were exposed to sea water in which the usual ions 
were replaced by radioactive ones, for varying 
periods of time. The axoplasm was extruded and the 
concentration of ions determined with a Geiger 
counter.—It was found that potassium which is 18 
times more concentrated inside than outside, pene- 
trates into the interior against the concentration 
gradient at a rather high rate. Within 60 minutes, 
the concentration of radio-active ions was about 
twice as high in the cell interior as in the outside 
fluid. Sodium penetrates for the first 20 minutes of 
exposure at a high rate but then the process vir- 
tually stops in spite of the high outside and low 
inside concentration. At the end of 1 hour, the 
concentration inside is about one-fourth of that 
outside. Calcium behaves similarly to sodium al- 
though the ratio of concentration inside compared 
to that outside is higher than in the case of sodium. 
The implication of these findings will be discussed. 

Progesterone or testosterone alter the human 
vaginal smear. Boris B. RuBENSTEIN. Department 
of Metabolism-Endocrinology Research, Michael 
Reese Hospital. 

There has been controversy whether the ovula- 
tion change in the human vaginal smear is due to 
the presence of progesterone or to the withdrawal 
of estrogen or combinations of the above hormonal 
factors. The estrogen-induced cornification of the 
human vaginal smear after castration is altered 
despite continuous estrogen medication within 24 


‘hours after the injection of 25 mg. of testosterone 


propionate or of 40-80 mg., of progesterone. Discon- 
tinuing estrogen produces equivalent effects only 
after 3-5 days. The rapid smear change after proges- 
terone suggests that the previously described 
“ovulation change’”’ is indeed due to the simultane- 
ous elaboration of both estrogen and progesterone, 
the latter leading to the rapid desquamation of the 
cornified epithelium. 

Vitamin E diminishes the vasomotor symptoms 
of menopause. Boris B. RuBenstTeIn. Dept. of 
Metabolism Endocrinology Research, Michael Reese 
Hospital, Chicago. 

There have been many conflicting reports regard- 
ing the value of vitamin E in the treatment of 
menopause. Some of the discrepancies arise from 
the fact that 90% of women pass through the meno- 
pause without symptoms requiring medical atten- 
tion, and of the remaining 10%, more than half 
may obtain adequate relief from small doses of 
barbiturates, or even from placebos. The present 
study used as subjects 17 patients with severe vaso- 


motor symptoms (hot flashes) following surgical 
or irradiation menopause. These patients obtained 
little relief from barbiturates and none from 
placebos. All obtained prompt and complete relief 
from Dienestrol (Ortho Products Co.) (0.3-05 
mg/da). In 14 of the 17 patients marked reduction 
of hot flashes (less than 1/da) occurred with 75 
mg/da of vitamin E (Ephynl acetate, Roche), 
Only 6 of the 17 patients obtained complete relief 
from hot flashes with this medication. 

The vaginal smears of all 17 patients showed 
minimal degrees of cornification after 30 days of 
medication, equivalent to the cornification pro- 
duced by 25 mg., of testosterone propionate 
3X /WK, however, vitamin E produces none of the 
masculinizing effects of testosterone. Vitamin E 
may be useful in the treatment of those cases of 
severe menopausal symptoms in which estrogens 
are contraindicated. 

A comparison of heat-coagulable serum solids 
with serum protein determined by a Kjeldahl 
method. C. H. Wiri1amM Rune and Paut L. McLain 
(introduced by C. C. GurTuriz). Department of 
Physiology and Pharmacology, School of Medicine, 
University of Pittsburgh. 

The protein content of serum determined by a 
macro Kjeldahl method and the heat-coagulable, 
chloroform and water insoluble solids determined 
by the gravimetric method of Guthrie both vary 
directly with the specific gravity. Since the two 
measurements are closely related, a comparison of 
the methods was made on ten samples of beef serum 
and on ten known dilutions of each sample. The 
results showed mean values of 50.63 mg. protein 
per ml. of serum and 55.19 mg. solids per al. of 
serum. In every case, the value for the solids was 
higher than the protein value. The difference be- 
tween the groups was statistically highly signifi- 
cant. Analysis by dilutions to determine whether 
or not the differences varied with dilution showed 
that the mean per cent deviation of the solids from 
the protein varied from 10.32% to 6.95% and aver- 
aged 8.61% for all dilutions; there was no apparent 
relationship between the degree of dilution and the 
per cent deviation. When the methods were used to 
determine degree of dilution and applied to known 
dilutions of serum, they yielded mean errors of 
6.1% for the Kjeldahl and 3.4% for the solid 
method. On this basis and from the standpoint of 
duplication of results, the solid method was more 
reliable. 

Sympathetic reaction in peptic ulcer. A. H. 
Ryan. Dept. of Physiology and Pharmacology, 
Chicago Medical School, Chicago, Illinois. 

The data consists of measurements of a sym 
pathetic response to a standard stimulus. The 
standard stimulus was a ride of one minute on 4 
bicycle ergometer, and the response, the palmar 
skin resistance (PSR) measured near the end of the 
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ride (Ryan and Ranseen, Am. J. Physiol. 142: 68, 
1944). A lower PSR indicates a greater sympathetic 
response and a higher PSR a lesser response. Ap- 
proximately 500 daily measurements were made on 
5 subjects with peptic ulcer (4 were students) over 
periods of 1.5 to 3 years. Two had hemorrhages; all 
had episodes of pain or other symptoms. Forty-five 
non-ulcer subjects (chiefly students), on whom 
1360 daily measurements were made, served as 
controls. The mean PSR for the ulcer subjects 
was 3817, SD1278 ; and for the controls 2493, SD492. 
The difference is statistically significant. The 
following table summarizes the average PSR for 
periods with marked symptoms and periods with 
few symptoms, for the data available. The differ- 

















F Marked | F * 
Subject wragteme ig nae Difference 
RE eee ee 2553 2938 385 
SE pare Coane rt 5573 6834 1261 
Eg he vate oni 3203 3763 560 
Mo ec ve awce ah 2246 2751 505 





(1) 3 hemorrhages (2) 2 hemorrhages * female. 


ence for each subject is highly significant statis- 
tically. Evidence of increased sympathetic 
response generally was present within the two- 
week period preceding symptoms. 

Some effects of stimulation of the orbital sur- 
face of the frontal lobe in the dog and monkey. 
Ernest Sacus, Jk. and SamMvue. J. BRENDLER 
(introduced by Joun F. Futron). Laby. of Phys- 
tology, Yale Univ. School of Medicine, New 
Haven, Conn. 

Spencer (Philos. Trans., 1894, ‘B185: 609-657) 
demonstrated that respiratory arrest and blood 
pressure rise could be obtained by faradic stimula- 
tion of the orbital surface of the frontal lobe in 
eats, dogs, rabbits and monkeys. Bailey and Sweet 
(J. Neurophysiol., 1940, 3: 276-281) have observed 
similar respiratory arrest 2nd blood pressure rise 
in the cat and monkey upon stimulation of the 
posterior part of the orbital surface. Delgado, 
Fulton and Livingston (Fed. Proc., 1947, 6: 95-96) 
find that certain foci on the orbital surface when 
stimulated cause an occasional instantaneous fall 
in blood pressure as well as respiratory arrest (dog 
and monkey). We have attempted to localize the 
focus in dogs and monkeys under Dial anesthesia, 
and our observations are in agreement with the 
ibove observers. We have obtained respiratory 
arrest in expiration and we also found it possible 
o inhibit respiration in any phase of its develop- 
ment. On the postero-medial portion of the orbital 
gyrus of the monkey is a circumscribed area of 
Maximal sensitivity for respiratory arrest. The 
threshold for arrest rises upon moving away from 
this point in any direction, even as little as one 


107 


millimeter. From this same area the blood pressure 
fall occurred almost immediately without change 
in pulse. Sharp rises in blood pressure were ob- 
tained by stimulation of the anterior perforated 
space in the monkey, using the same intensity and 
frequency of stimulus as waz used for the examina~ 
tion of the orbital gyrus. 

Extra-thyroidal iodine. Witt1am T. Sa.rer, 
MacA.usteR W. JOHNSON (by invitation), and 
JANET Bracu (by invitation). From the Labora- 
tories of Pharmacology and Toxicology, Yale 
University School of Medicine, New Haven, 
Connecticut. 

In hyperthyroid organisms the organically bound 
iodine in serum, lymph and peripheral tissues is 
more concentrated than normal. In myxedema or 
marked hypothyroidism the concentration is very 
low. The relative changes, however, vary consider- 
ably in different species. For example, the skeletal 
muscle of the normal rat contains only approxi- 
mately 6 micrograms percent (fresh tissue) as 
compared with 25 for the cat. When extracts of 
peripheral tissues are fractionated, the organically 
bound iodine can be separated into arbitrary frac- 
tions, associated with various protein constituents. 
In the case of skeletal muscle nearly all of the or- 
ganic iodine is precipitable with the proteins of the 
tissue, whether the precipitation be made with 
salt (ammonium sulfate) or with organic solvents. 
The bulk of the organic iodine is precipitated with 
the muscle globulin (‘‘myosin’’), but relatively 
higher concentrations of iodine are found in the 
smaller moiety associated with the muscle albumin 
(‘‘myogen’’). These observations suggest that the 
organic iodine is not bound to the protein by simple 
adsorption, but rather is associated with a specific 
colloidal carrier. 

Transverse latency relaxations of muscle stim- 
ulated with massive transverse shocks. ALEx- 
ANDER SAnpbow. Washington Square College of Arts 
and Sciences, New York University. Initially 
tensed frog sartorii, immersed vertically in a 
curare-Ringer bath, are stimulated, isometrically, 
by transverse massive shocks impressed on wo 
large, plane Ag-AgCl electrodes symmetrically 
flanking the muscle. Transverse mechanical lat- 
ency changes are recorded by the piezoelectric, 
cathode-ray oscillographic method. The pickup 
stylus is an insulated, vertical, 9 cm. long #17 
piano wire with a cross-bar at its free end which is 
pressed transversely against the muscle, any point 
of which may be studied by vertical pickup dis- 
placements. Due to the great stylus length, latency 
changes are distorted by the 0.5 ms. transmission 
time along the stylus and an initial slight force at 
the pickup crystal opposite to that impressed on 
the stylus end contacting the muscle. The second 
type of distortion is absent for: stylus lengths Jess 
than 2.5 cm. (Thus, Schoepfle and Gilson’s observa- 
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tion, made with a 5 cm. stylus, that a water-filled 
finger cot muscle model transmits a mechanical 
wave with an initial opposite phase is attributed 
to a stylus artifact, for it is not obtained with a 
short stylus.) 

The actual experimental records, properly cor- 
rected for the sylus distortions, demonstrate that 
the first response at all muscle points is the latency 
relaxation, the latency of which is 1.0 + 0.1 ms. 
throughout the pelvic } portion of the muscle, and 
about 1.3 ms. at the tibial end. Thus the results 
prove that the latency relaxation is a true physio- 
logical precontractile elongation of muscle, and that 
all portions of at least the pelvic } part are prac- 
tically simultaneously excited by a transverse 


shock. 


Observations on the thoracic wall respiratory 
reflex. D. Saris (by invitation), E. A. Reep (by 
invitation) and J. C. Scorr. Department of Physi- 
ology, The Hahnemann Medical College, Phila- 
delphia, Pa. This investigation differed from the 
procedure of Whitehead and Draper in: using 
single intravenous injections of pentothal to induce 
respiratory arrest, oxygen by endotracheal tube, 
stimulation of the chest wall by application of 
weights to a freely moving piston, recording of 
reflex responses by a Marey tambour connected to 
the tracheal catheter. Thirty-two experiments 
were performed, mainly on dogs using nembutal 
anesthesia. With injections of 1 cc. of 2.5% pento- 
thal the average recovery rate of excitability of the 
respiratory center in terms of the strength of stim- 
ulus is roughly linear, a maximum stimulus being 
effective at about 4 the period of inhibition, a 
stimulus of } this strength at 75% of the period and 
a stimulus of } this value at 95% of the total time. 
Subminimal stimuli produce relaxation of the ab- 
dominal wall. The duration of inhibition appar- 
ently depends upon the rate of destruction or elim- 
ination of pentothal and the rate of accumulation of 
CO,. Bilateral cervical vagotomy markedly pro- 
longs the period of inhibition and also abolishes the 
reflex. Section of the right vagus accounts for most 
of these effects. In one experiment the reflex was 
elicitable after section of the scalinus medius and 
rectus abdominis muscles and also by pressure on 
the parietal pleura in the region of the fourth inter- 
space after the overlying structures had been re- 
moved. Present data suggests the reflex may be the 
Hering-Brewer type. 

Changes in renal function in experimental 
metabolic acidosis in the normal human subject. 
O. W. Sartorius (by invitation), J. C. Rorm- 
MELT (by invitation) and R. F. Pirrs. Dept. of 
Physiology, Syracuse University College of Medi- 
cine, Syracuse, N. Y. It has been repeatedly ob- 
served that early in the development of metabolic 
acidosis increased anion excretion is largely bal- 
anced by increased excretion of fixed base. Later,- 


as the alkali reserve is depleted, increased ammo- 


nia excretion permits the conservation of fixed 
base. The changes in glomerular and tubular fune- 
tion which account for these alterations in fixed 
base excretion have been studied in a normal sub- 
ject maintained on constant food and mineral 
intake for 15 days. From the 6th through the 10th 
day metabolic acidosis was induced by ingestion of 
ammonium chloride. Glomerular filtration rate and 
renal plasma flow were measured in 5 short tests 
performed at intervals during the control, acidosis, 
and recovery periods. Daily blood samples analyzed 
for chloride, sodium, pH, bicarbonate, and phos- 
phate and 24 hour urine specimens analyzed for 
these same constituents, and in addition titratable 
acid and ammonia, permitted the description of the 
renal response in acidosis. The major findings 
follow. Filtration rate and renal plasma -flow de- 
creased during acidosis associated with the reduc- 
tion in extracellular fluid volume. Excretion of 
chloride increased in consequence of an increase in 
the quantity delivered into the glomerular filtrate. 
In the initial stage of acidosis sodium reabsorption 
diminished despite reduced filtration, and as a 
consequence plasma concentration fell. Later with 
stimulation of ammonia production an increased 
proportion of the filtered sodium was reabsorbed 
and depleted reserves were conserved. During 
the recovery period a maintained high rate of am- 
monia excretion brought about a rapid restoration 
of the alkali reserve of the body. 

Development of chronic hypertension in dogs 
by the occlusion of the carotid arteries. Ron- 
ALD E. ScanTLEBURY (introduced by T. L. Par- 
TERSON ). Department of Physiology and Pharma- 
cology, University of Arkansas School of Medicine. 
In acute experiments blood pressure has been 
increased by ligation of the carotid arteries. To de- 
determine if similar results could be induced in 
chronic animals a series of experiments was in- 
stigated in which the common carotids of dogs 
were ligated. Blood pressure readings were taken 
from the hind legs of three dogs by means of 
a pediatrics cuff attached to a Baumonometer. 
The median of three hourly readings comprised 
the daily average. Normal blood pressure was 
determined daily for two months after which the 
common carotid arteries were occluded with wire 
sutures. Daily readings were continued during the 
week recovery period, followed by weekly readings. 
After operation on April 2nd Dog I, with a normal 
average systolic pressure of 129, showed a post- 
operative average of 166 with variations between 
138 and 216. Dog II, with a normal average systolic 
pressure of 132, after operation on June 24th showed 
an average pressure of 169 with variations between. 
138 and 195. Dog III, with normal blood pressure of 
115, after operation on June 26th showed average 
pressure of 152 with variations between 148 and 
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160. Due to the probability of error of the method 
employed an increase of at least 20 mm. Hg. was 
required before the animal was considered hy- 
pertensive. The average increase for each of three 
dogs was 37 mm. Hg. These animals were still 
living on December 6th. Studies to determine 
tissue changes which might indicate the mechan- 
isms involved have not: yet been made. 

Blood electrolite changes in experimental 
renal hypertension. C. A. ScHAaFFENBURG (by 
invitation) and H. Sevyr. Institut de Medecine 
et de Chirurgie expérimentales, Université de Mont- 
real, Montréal, Canada. The left kidney was 
transformed into an “endocrine kidney’”’ in 24 
female albino rats (averge weight, 150 gm.), 
using a previously described technic [Selye and 
Stone, J. Urol. 56: 399 (1946)]. Post-operatively, 
they were maintained for ten days on “‘purina fox 
chow”? and 1% NaCl solution ad lib. Previous 
observations, made in this Institute, revealed that 
under these conditions severe renal hypertension 
ensues. A similar group of unilaterally nephrec- 
tomized rats served as controls. After ten days 
both groups were fasted and given tap water during 
% hours; then they were bled by cutting the jugu- 
lar vein and the blood was collected under oil in 
order to obtain serum for biochemical analysis. 
Seven animals of the first group whose kidneys 
proved (histologically) to have undergone perfect 
“endocrine transformation’? showed marked hypo- 
chloremia (85.0 m.eq./L. + 6.0) an increased CO, 
combining power (31 m.eq./L. + 1.5) anda slightly 
decreased serum sodium (140.7 m.eq./L. + 4.9). 
All these changes were statistically significant but 
there was no significant change in serum potassium 
(6.12 m.eq./L. + 0.16). These findings are of 
interest especially since we found a similar (al- 
though more severe) hypochloremic alkalosis to 
be accompanied by hypokalemia in rats rendered 
hypertensive with desoxycorticosterone. 

Electron microscope observations of nerve 
structure. Francis O. Scumitr and Epvuarpo 
De Rosertis (by invitation). Biology Depart- 
ment, Massachusetts Institute of Technology. 
Characteristic fibrous structures have been ob- 
served with the electron microscope in macerated 
preparations of all types of nerves thus far ex- 
amined, vertebrate and invertebrate Most ob- 
servations were made on formalin fixed material 
though the structures were observed also in macer- 
ited fresh frog sciatics and spinal roots. They were 
ilso obtained from fixed squid giant axons freed of 
ton-axonic material. The chief features are the 
dense edges staining intensely with phosphotung- 
stic acid, a core of relatively low density and an 
axial periodicity in the form of transverse bands. 
Inhuman sympathetics the average width is about 
0 A and the axial period is about 650 A; three 
intra-period bands of characteristic density and 
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position have been observed. A dense amorphous 
material associated with the structures laterally is 
removable by water extraction. 

The available evidence is consistent with this 
view that the fibrous axonic structures may be 
cylindrical or tubular in nature and are of in: 
definite length (at least many microns). They dis- 
integrate very rapidly in macerated fresh material. 
In excised bull frog spinal roots kept in the cold 
the structures remain intact until the irritability 
is lost (8 to 10 days). Thereafter mainly disintegra- 
tion products are observed. For these experiments 
action potential data were obtained, nerves fixed 
in formalin after various periods of survival and 
macerated preparations examined. Other details 
of structure of nerve fibers, as observed in the 
electron microscope, will be discussed. 

Measurement of electrical energy release, 
‘‘impedance’’, and longitudinal transport in 
nerve by differential electrode techniques. Orro 
H. Scumirr. Departments of Zoology and Physics, 
University of Minnesota, Minneapolis, Minnesota. 
By using closely spaced electrodes and high ampli- 
fication instead of conventional nerve electrodes 
widely spaced or referred to a killed point, it is 
possible to measure directly the instantaneous 
axis cylinder current in single nerve fibers. Start- 
ing from this information and making free use of the 
new electronic techniques for differentiation and 
integration, it is easy to obtain directly on an oscil- 
lograph trace, measures of the electrical energy 
released at the nerve membrane during activity, 
of the generalized ‘‘Impedance’’-source function 
which the membrane must represent, of the in- 
stantaneous charge deposited at the membrane, 
of membrane current, and even of the monophasic 
action potential. Introduction of the new concept 
of a generalized impedance-source complex to re- 
place the separate conventional concepts of a polar- 
izing ‘“‘battery’’ and an A.C. impedance charac- 
teristic will be justified. Of special interest is the 
direct theoretical correlation found between the 
nerve after-potential distribution and the longitu- 
dinal movement of charge-bearing material in the 
axon. 

Nerve excitation as a function of membrane 
voltage. GorDON M. ScHoeprie. Dept. of Physi- 
ology, Washington University School of Medicine, 
St. Louis, Mo. Excitation of frog nerve was investi- 
gated in relation to voltage changes on the surface 
of the nerve induced by threshold rectangular cur- 
rent stimuli of various durations. It is assumed that 
voltage across the membrane in the extrapolar re- 
gion is proportional to the voltage of the external 
fluid in accordance with the cable theory of core 
conduction. For various durations of threshold cur- 
rent, curves of peak voltage as a function of extra- 
polar distance along the nerve surface were found to 
intersect at a locus corresponding to a region about 
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7 mm. distant from the cathode. In view of the very 
low magnitude of potential observed at such a great 
distance from the cathode it is concluded that these 
findings do not offer a direct measurement of the 
minimal length of nerve which must be raised toa 
critical level of excitation prior to initiation of a 
propagated response. In describing the time course 
of excitability at regions adjacent to the cathode a 
solution of the equation 
S = Cy) (Po — x) — k(x) 

is found applicable as a first approximation. For 
this equation y is considered to be the concentra- 
tion of a cation accumulated across the membrane 
capacity in direct proportion to the membrane volt- 
age, and x is the fraction of a membrane constituent 
of original concentration P, which combines with y 
to form a complex which when present in sufficient 
concentration produces instability of some mem- 
brane component and hence leads to response of 
the nerve. 

Pressor substances in hypertensive blood. 
Henry A. ScHroepER, Metvin L. GotpMANn (by 
invitation) and NorMAN S. OLsEN (by invitation). 
Departments of Internal Medicine and Biological 
Chemistry and the Oscar Johnson Institute, Wash- 
ington University School of Medicine, and Barnes 
Hospital, St. Louis, Missouri. Arterial blood from 
hypertensive and normal subjects was extracted 
according to the method of Schroeder and Stock 
(J. Clin. Invest. 21: 627, 1942). Blood extracts were 
further purified by a method developed by one of us 
(N.S. 0O.). Blood pressure in the rat was measured 
directly by a Hamilton manometer, and the effect 
of the intravenous injection of blood extracts was 
determined. The crude extracts contained sub- 
stances producing three effects, i.e. depressor, pres- 
sor, and one resulting in bradycardia. Purified ex- 
tracts contained only depressor or pressor sub- 
stances. The latter were not observed in extracts 
taken from the blood of normotensive subjects. 
Most hypertensive individuals contained in their 
blood pressor material which also gave a VEM reac- 
tion in the vessels of the rat’s mesoappendix. Fur- 
ther attempts to isolate, purify and characterize 
this substance will be discussed. 

Relation between growth and synthesis of lipid 
in colpidium. GerRALD R. SEAMAN (introduced 
by Cuarites G. Wiser). Biological Laboratory, 
Fordham University. Colpidium capylum was 
grown in sterile, fat free proteose peptone solution 
and the amounts of lipids produced were estimated 
by standard biochemical procedures. The results 
were correlated with the growth phase of the re- 
spective cultures. Cholesterol was not found at any 
time in the cultures or in the colpidia. Table 1 
shows the amounts of fatty acids present in the 
organisms in relation to the population of the cul- 
tures. Lipid phosphorus remains at a constant 


value of .0003-.0005 mg./1000 organisms. During 
the logarithmic phase of growth the amount of 
lipid phosphorus in the culture fluid remains at 4 
constant level of 6.1-6.8 mg./100 cc. The fatty acids 
in the culture fluid at the beginning of the logarith- 
mic phase decrease in amount from 21.5 mg./100 ee, 
to 13.9-15.2 mg./100 cc. and remain at that low leve| 
until the equilibrium phase of growth is reached, 








Agvetciiture | Penntens S08) Meee 
days | 
2 | 13.2 .0022 
3 | 23.1 .0007 
4 | 57.3 .0020 
5 61.6 .0014 
6 | 62.9 .0010 
7 | 59.8 .0016 
8 | 53.8 .0012 








The amounts of lipid phosphorus and of fatty acids 
in the culture fluid increase at the beginning of the 
equilibrium phase and continue to increase during 
the declining phase of growth of the culture. 

Fetal gastric secretion of radioiodine applied 
precutaneously to pregnant animals. W. A. SELLE 
and Oris B. MILLER (by invitation). Departments 
of Physiology and Dermatology, University of 
Texas, Medical School, Galveston. Iodine 131, in 
ointment or aqueous solution, was applied to the 
denuded, unbraised skin of pregnant rabbits and 
guinea pigs near term over an area of approximately 
20 sq. cm. Following intervals of 12 to 24 hours the 
animals were sacrificed and the fetuses removed 
from the uterus with care to prevent contamination 
by the mother’s skin, blood, urine. Samples of the 
amniotic fluid, urine, blood and of most of the 
organs were taken for examination by Geiger Coun- 
ter technics. The distribution of radioiodine in the 
fetus was found to be quite similar to that of adult 
animals. While the fetal thyroid took up large 
amounts of the precutaneously transmitted iodine, 
more than 90% of the total fetal iodine was located 
in the gastric contents. The lung, kidney, and urine 
contained relatively high percentages, whereas the 
blood, liver, spleen, bile and submaxillary gland 
contained intermediate amounts. Amniotic fluid, 
muscles, skin, and intestine contained low percent- 
ages. The mechanisms of secretion and concentra- 
tion of iodine by the stomach were not determined. 
It is thought that the iodine is secreted in a manner 
similar to that of chloride. 

Further studies concerning brain lesions in- 
duced by desoxycorticosterone overdosage in the 
rat. Hans Se.ye, Pierre Haowr (by invitation) 
and CLAUDE FaRIBAULT, (by invitation). Jnstitul 
de Médecine et de Chirurgie Expérimentales, Uni- 
versité de Montréal, Montréal, Canada. Previous it- 
vestigations have shown that in addition to nephr- 
sclerosis, hypertension and periarteritis nodoss, 
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overdosage with desoxycorticosterone acetate 
(DCA) ean produce severe morphologic changes in 


the brain (Selye et al. Exper. Med. and Surg. 2, 224, 


(1944) ; Selye, J. Clin. Endo. 6: 117 (1946) ). In con- 
tinuation of this work 20 young rats (72 gm.) were 
given subcutaneous implants of three 20 mg. DCA 
pellets following sensitization to the toxic effects of 
the latter by unilateral nephrectomy. All animals 
were kept on “‘purina fox chow,” but received 1% 
NaCl, instead of tap water, asa drinking fluid. Dur- 
ing the course of the experiment it was noted that 
several of the animals showed marked neurological 
manifestations such as convulsions, motor disturb- 
ances in the fore-limbs or signs of general excite- 
ment and confusion. They also revealed a typical 
skull deformity, characterized especially by the 
enlargement and rounding of the calvarium, similar 
to that seen in the spontaneous hydrocephalus of 
the rat. After 43 days of treatment, at autopsy, 
these animals exhibited an increased average brain 
weight, multiple petechial hemorrhages under the 
surface of the hemispheres, an increased amount of 
cerebrospinal fluid and certain histologic changes in 
the nervous tissue which will be described in detail. 

Measurement of red-cell volume loss by the use 
of methemoglobin-tagged cells. O. W. SHapLz and 
James C. Moore (introduced by HamppEen C. 
Lawson). The Dept. of Physiology, Univ. of Louis- 
ville School of Medicine. The total circulating red- 
cell volume was estimated in barbitalized, splenec- 
tomized dogs before and after hemorrhage by the 
methemoglobin tagged-cell method of Moore and 
Shadle (Fed. Proc. 7: 82, 1948). When arterial 
pressure was maintained by injecting gelatin solu- 
tions after the hemorrhage, good agreement was 
obtained between the first circulating cell volume 
and the sum of the post-hemorrhage volume and the 
volume of cells drawn. In a series of six dogs, the 
agreement between these two values was always 
within 4 per cent, with random directions of dis- 
agreement. In five additional experiments, mean 
arterial pressure was stabilized between 30 and 50 
mm. Hg, after the hemorrhage, by additional bleed- 
ings or re-injections, before making the second de- 
termination. The post-hemorrhage volume, plus 
the cell-volume drawn, was significantly less than 
the first circulating volume in only one dog, which 
suggests trapping of cells at these levels of 9rterial 
pressure. In the remaining affimals, althouzh the 
reduction in cell volume measured by the second 
determination was always slightly excessive, devia- 
tion from the expected values did not exceed the 
Variations observed when arterial pressure was 
maintained. 

The renal clearance of some polyethylene gly- 
tols in the dog. C. Boyp SuHarrer, Frances H. 
CritcHFIELD and CuarieEs P. CARPENTER (intro- 
duced by J. M. Rocorr). Chemical Hygiene Fellow- 
thip Mellon Institute, Pittsburgh, Pennsylvania. 
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The polyethylene glycols (PEG) are a series of 
unctuous, water-soluble compounds varying in con- 
sistency from viscous liquids to pasty or solid mate- 
rials. Structurally, they are characterized by a 
large number of ether linkages together with termi- 
nal hydroxyl groups, and they possess a low order 
of chemical reactivity. In this study the renal 
clearance rate of several PEG ranging in average 
molecular weight from 400 to 6000 have been in- 
vestigated in the dog using creatinine as the refer- 
ence substance. Determinations of PEG were made 
by a gravimetric method (Shaffer and Critchfield, 
Anal. Chem., 19: 32, 1947). 

Experiments were performed on female dogs 
lightly-anesthetized with pentobarbital. The PEG 
was administered in saline solution in concentra- 
tions up to 5 per cent by constant intravenous infu- 
sion at a rate of about 2.4 ml./min. A total of 59 
periods were obtained in 16 experiments on PEG of 
average molecular weights of 400, 1000, 1540, and 
4000. Taking these 59 periods as a group, the aver- 
age ratio of the PEG clearance to the simultaneous 
creatinine clearance was 0.99 with a standard devia- 
tion of 0.06. 

The ratio of the clearance of a PEG of average 
molecular weight 6000 to that of creatinine was con- 
sistently and significantly less than 1. This cirecum- 
stance was essentially unaffected by extreme hy- 
perglycemia and by the intravenous infusion of 
diodrast in an amount sufficient to saturate tubular 
excretory activity. 

Injected intravenously, the PEG are distributed 
in a fluid volume approximating that of the extra- 
cellular fluid of the body. 

Medium concentration in relation to the water 
content and electrical properties of nerve. ABRa- 
HAM M. SHanes. Department of Physiology and 
Biophysics, Georgetown University School of Medi- 
cine, Washington, D.C., Marine Biological Labora- 
tory, Woods Hole, Mass., and Bermuda Biological 
Station. Rana. Frog sciatics decrease in weight to 
85 + 1.5% in Ringer made 2X hypertonic by the 
addition of either KCl or NaCl; sucrose is: signifi- 
cantly more effective, equivalent amounts (accord- 
ing to freezing point data) reducing the weight to 
to 78.6 + 0.62%. Hypertonicity with sucrose de- 
creases the resting potential but increases the ac- 
tion potential, while excess NaCl, applied to the 
entire trunk, reduces the action potential reversi- 
bly. Weight changes were completely reversible 
after ca. 20 hours in hypertonic solutions. Libinia. 
Spider crab leg nerves are freely permeable to KCI. 
Thus, the same degree of weight increase results 
whether distilled water or “‘isotonic’’ KCl is used 
to dilute the artificial sea water medium. Sucrose, 
glucose, and NaCl are less effective, in the order 
given, in causing weight loss when added in equiva- 
lent amounts to sea water to make a 1.5X hyper- 
tonic medium. The addition of KCl to the medium 
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has no prolonged, effect on the weight, although in 
other invertebrate nerves a reversible increase oc- 


curs. Hypertonic solutions decrease the resting © 


potential, but conduction of the motor fibers is not 
prevented even in 2X solutions of NaCl. Loligo. 
Tonicity changes of the order 25-50% render the 
squid giant axon irreversibly inexcitable. Micro- 
scopic observation suggests that the sheath limits 
swelling in hypotonic sea water ; in very hypertonic 
solutions (5X) the axoplasm pulls away from the 
sheath. No osmotic change occurred in isotonic KCl 
for as long as ca. 15 minutes, and excitability was 
restored upon return to sea water. 

The alteration in osmotically inactive fraction 
produced by cell activation. HERBERT SHAPIRO. 
Laboratory of Physical Biology, National Institute 
of Health, Bethesda, Maryland. Resting and ac- 
tivated eggs of the sea urchin, Arbacia punctulata, 
were swollen in hypotonic sea water (60, 70, 80, 
and 90 per cent), and allowed to attain equilibrium, 
after which volumes were determined from filar 
ocular micrometer measurements of their diame- 
ters. Both fertilized and unfertilized eggs obey the 
Boyle-van’t Hoff law (P(V — b) % K), but the 
value for ‘‘b’’, the osmotically inactive fraction 
(0.i.f.), or non-swellable volume was different for 
the two, averaging in the cases studied, 7.3 per cent 
for unfertilized, and 27.4 per cent for fertilized. On 
activation in normal sea water, the eggs of the sea 
urchin undergo a definite increase in total cell vol- 
ume of approximately 4 per cent. Evidence is avail- 
able that the alteration in 0.i.f. and in cell volume 
may depend upon the species in question. In two 
species a parallelism between change in ‘‘b’’, and 
alteration of respiratory metabolism on fertiliza- 
tion was found, though this may not prove to be a 
general rule. Equations for the calculation of the 
point at which osmotic pressures and cell volumes 
are identical for unfertilized and fertilized are in- 
cluded. A mechanical analogue of the phenomena is 
introduced. 

The retarding action of vitamin C in physiologi- 
cal concentrations on the rate of cell division. 
HERBERT SuHarptro. Laboratory of Physical Biology, 
Natwonal Institute of Health, Bethesda, Maryland. 
A study of the pathological changes in ascorbic acid 
deficiency indicates that the primary effect is an 
abnormality in the intercellular material or perhaps 
an effect at the cell surface, resulting in changes in 
the bones and small blood vessels. The phenomena 
are of cellular physiological interest, as they point 
to some relation between cell structure and pa- 
thology, arising from a biochemical deficiency. As- 
corbic acid apparently plays no major role in tissue 
respiration, hence it appeared promising to investi- 
gate the influence of l-ascorbic acid on cell division, 
as possible evidence of action on the cell surface. 
Fertilized eggs of the sea urchin, Arbacia punctu- 
lata, were exposed at constant temperature to con- 


centrations of vitamin C in sea water, varying from 
2.62 X 10°* molar to 1.57 X 107? molar. The rate of 
cell division was determined by measuring the time 
required for 50 per cent of the cells to pass through 
first cleavage. Beginning with approximately 107 
molar solutions, a definite retardation of cell divi- 
sion was observed. At high concentrations, com- 
plete inhibition of division occurred. The slowing 
down of the rate of cell division appeared to be 
roughly a linear function of the concentration, 
beyond a minimal effective concentration. 

The effect of ‘‘carbonation’’ on the rate of gas. 
tric emptying and intestinal absorption of sucrose 
solution. K. L. SHaprro (by invitation) and A. C, 
Ivy. Dept. of Clinical Science, Univ. of Illinois 
College of Medicine, Chicago. Ten healthy adult 
male subjects beween 24 and 32 years of age, were 
each fed after a 12 hour fast, 200 cc. of an uncar- 
bonated solution of 10% sucrose in distilled water. 
The fluid volume and sugar content of this amount 
of solution are approximately equal to those of the 
average carbonated ‘‘soft-drink’’ beverage widely 
consumed to-day. Venous blood samples for quan- 
titative sugar determinations were drawn just prior 
to the administration of the solutions and at inter- 
vals of 3, 1, 13, 2,and 3 hours after its ingestion. 

On another occasion, under the same conditions, 
and after a similar 12 hour period of fasting, the 
same ten subjects were each fed 200 cc. of a car- 
bonated solution of 10% sucrose in distilled water. 
Venous blood samples for blood sugar estimation 
were drawn at intervals equal to those of the pre- 
vious period of observation. The carbonation had 
no significant effect. 

Effect of phytate and other food ingredieats on 
the absorption of radioactive iron. Leon M. 
SHARPE (by invitation), Ropert 8. Harris, WEN- 
DELL C. Peacock (by invitation), and Ricuarp C. 
Cooke (by invitation). Departments of Food Tech- 
nology and Physics, The Massachusetts Institute of 
Technology and the Walter E. Fernald State School. 
Fifteen boys, 12 to 17 years old, living in an institu- 
tion, were fed breakfasts of the following test 
meals: I, 200 ml. water; II, 200 ml. milk; III, 20 
ml. milk plus 234 mg. phytic acid as the sodium 
salt ; IV, 200 ml. milk, plus 234 mg. phytic acid as 
in rolled oats (285 gms.) ; V, 200 ml. milk, plus 28 
gms. rolled oats, 150 ml. tomato juice, 75 gms. egg 
omelet and 56 gm. white bread. Total iron content 
of all meals was equalized with V at 8.31 mg. using 
FeCl;. Ascorbic acid (32 mg.) added to reduce all 
iron to ferrous form. I and II contained no phytate. 
Fe® and Fe® were used alternately. No food was 
eaten before or until five hours after the test meals. 
Radioactive iron absorption was calculated from 
activity of hemoglobin, plasma volume and hemat- 
ocrits. Maximum radioactivity of the hemoglobin 
was reached within 10 days after feeding. Average 
percentage of ingested iron appearing in the hemo- 
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globin was: I, 12.4; II, 7.7; III, 0.8; IV, 4.8 and V, 
2.5. Sodium phytate markedly affected iron absorp- 
tion and is five times more reactive than that in oat- 
meal. Milk and milk plus oatmeal decreased iron 
absorption by $rd and #rd, respectively. Thus 
phytate-free milk interfered with iron absorption 
nearly as much as phytate-rich oatmeal. 

Adenosinetriphosphatase and conduction of the 
nerve impulse. WYNNE SHARPLES (by invitation), 
Harry Grunprest and Davip NACHMANSOHN. 
Dept. of Neurology, College of Physicians & Sur- 
geons, Columbia University, New York. Adenosine- 
triphosphatase has been found in high concentra- 
tions in the giant nerve fiber of Loligo pealii after 
the major part of the axoplasm has been extruded 
(Libet, Biol. Bull., 93: 219, 1947). On the basis of 
this finding, that adenosinetriphosphatase like 
cholinesterase is concentrated in the surface of the 
fiber, Libet suggested that permeability changes of 
the nerve membrane associated with electrical ac- 
tivity may in turn be closely associated with ade- 
nosinetriphosphatase activity. This hypothesis has 
been tested by in vivo and in vitro experiments on 
frog sciatic nerves, by the useof anticholinesterases 
that abolish electrical activity rapidly. Eserine 
abolishes condacted electrical activity of nerve 
reversibly. It does not affect adenosinetriphospha- 
tase activity even in 10~-* M concentration whereas 
cholinesterase activity is abolished in concentra- 
tions of 10-5 to 10-* M. Similarly, di-isopropyl] fluo- 
rophosphate which abolishes the electrical activity 
reversibly or irreversibly depending upon con- 
trolled experimental conditions, does not affect ac- 
tivity of adenosinetriphosphatase at a concentra- 
tion of 10-* M whereas it abolishes cholinesterase 
activity in concentrations of 10-5 to 10-° M. 

On the use of venous pressure in the head as a 
tolerance index of negative ‘‘G’’ in humans. R.S. 
Suaw (by invitation), J. L. GAMBLE, JR. (by invi- 
tation), P. J. Mauer (by invitation), J. P. Henry 
and O. GaurEr (by invitation). Aero Medical Laby,., 
Air Materiel Command, Wright Field, Dayton, 
Ohio. Injury to animals from negative acceleration 
of over three seconds’ duration first appears as rup- 
ture of small vessels about the head ; consequently, 
it was thought that venous pressure in the head 
might be used as an index of tolerance in humans 
exposed to negative acceleration on the centrifuge. 
Four subjects were secured in a seat with an adjust- 
able back mounted on the centrifuge, and venous 
pressures during negative acceleration were meas- 
ured with a variable inductance manometer. Ve- 
nous pressure in the frontal vein of human subjects 
exposed to negative acceleration was found to vary 
linearly with the magnitude of the acceleration as 
though from a simple hydrosiatic column based at 
the heart ; they ranged from 80 to 110 mm. Hg. No 
appreciable movement of the heart was noted in 
X-rays of the chest taken under negative accelera- 
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tions of 3 g.; ‘‘Red-out”’ was not observed in this 
series. Pressures were recorded with su)jects in 
45-degree and 60-degree backward tilted seats, and 
compared with those obtained in the standard 10- 

degree seat tilt. No significant protection against 

negative acceleration as indicated by venous pres- 

sures in the frontal vein resulted from this tilting. 

Breath holding and straining maneuvers, which 

increase venous pressure in the resting subject, 
enhanced the disagreeable subjective sensations, 

while closing the glottis and attempting inspiration 
(Miller Maneuver), which decreases venous pres- 

sure, resulted in considerable alleviation of symp- 

toms under negative accelerations up to 3 g. 

Courses of dark adaptation and levels of vitamin 

A and carotene in normal and clinical conditions. 

CHARLES SHEARD. Division of Physics and Bio- 

physical Research, Mayo Foundation and Mayo 
Clinic, Rochester, Minnesota. This presentation is 

concerned with tests on the levels and courses of 

dark adaptation of rods and cones, on the one hand, 
and, on the other hand, the levels of vitamin A in 
the blood serum in a group of seventy persons clini- 
cally selected because of a history or symptoms in- 
dicative of possible avitaminosis A. Standards, 
criteria and controls used in the determination of 
dark adaptation levels are those established by the 
author. Standards regarding high, average and low 
values of vitamin A (I.U.) and carotene (I.U.) per 
100 cc. of blood serum are those established by 
Osterberg and his associates. In 60 per cent of the 
group tested, data show high threshold levels and 
delayed recovery of both rod and cone dark adapta- 
tion with very low fasting levels of carotene and 
vitamin A and with levels of vitamin A less than 
500 I.U. per 100 cc. of blood serum six hours after 
ingestion of 7,500 units of vitamin A per kilogram of 
body weight. From the data the following conclu- 
sions are drawn: 1. The courses and the levels of 
dark adaptation are not in agreement with the nor- 
mal (standard) findings when the fasting levels of 
carotene and vitamin A are very low and are less 
than 100 I.U. and 150 to 200 I.U. per 100,cc. of 
blood serum respectively, or, again, less than 500 
I.U. per 100 ce. of serum six hours after the inges- 
tion of 7,500 units of vitamin A per kilogram of body 
weight. 2. In some cases the levels of dark adapta- 
tion are elevated 0.5 to 1.0 log unit for the cones and 
as much as 1.5 log unit for the rods. 3. Definite cone 
knees (plateaus) are exhibited in the courses of 
dark adaptation in peripheral areas; these effects 
persist for as much as ten minutes and are produced 
under conditions of previous light adaptation which 
would not cause such results in persons with normal 
dark adaptation and high vitamin A and carotene 
levels in blood serums. 4. In perimetric surveys 
made by the technic of dark adaptation used by the 
author, it has been possible to show marked reduc- 
tions in the functioning of the rods in certain areas 
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and, in some instances, marked improvement 
therein subsequent to vitamin A therapy or other 
medical treatment. 

Inhibition of sweating by means of iontophore- 
sis. WatTeR B. SHettey, Perer N. Horvat (by 
invitation) and SrEvEN M. Horvatu. Departments 
of Dermatology and Physical Medicine, University 
of Pennsylvania School of Medicine. After treat- 
ment of areas of normal human skin with ionto- 
pheresis, in which distilled water, methylene blue 
solutions, and other compounds were used under 
the positive electrode, sweating was found to be 
inhibited. The skin appeared normal when the sub- 
ject was not sweating but when profuse sweating 
was induced, multiple vesicles appeared at the sites 
of sweat gland openings. The inhibition of sweating 
was present immediately after treatment in some 
subjects, but the vesicles could not be made to ap- 
pear until after a variable latent period. The effect 
was not permanent since normal function of the 
sweat glands returned after one to three weeks. 

The permeability of normal human skin to hista- 
mine. WALTER B. SHELLEY and Frank M. MELTON 
(by invitation). Department of Dermatology, Uni- 
versity of Pennsylvania School of Medicine. A study 
has been made of certain of the factors influencing 
the penetration of histamine through normal intact 
human skin. The skin was found to be permeable to 
histamine both in the form of the salt and the free 
base. However, histamine free base penetrated the 
skin more readily than the histamine diphosphate. 
A second important factor was found to be the con- 
centration of histamine which dissolved in the 
vehicle. Uniformly, as the concentration of hista- 
mine in solution increased, the magnitude and 
duration of effect increased. Solutions of 0.1% 
strength had no effect on the skin whereas 1% solu- 
tions (calculated as free base) produced local ery- 
thema, urticaria and pruritus. Water proved to be 
among the more effective of 21 semisolid and liquid 
vehicles studied. In the case of liquid vehicles, 
covering the inunction site greatly prolonged and 
increased absorption by preventing evaporation. 
Individual differences in the permeability of the 
skin to histamine were striking but in all subjects 
the application of a 10% aqueous solution of hista- 
mine free base produced marked local erythema, 
urticaria and pruritus. 

The failure of certain previous investigators to 
demonstrate the permeability of the skin to hista- 
mine appears to stem from the fact that the hista- 
mine salt was used in low concentrations and in 
vehicles which did not promote absorption. 

The composition of pelysaccharides of human 
cervical mucus. LANDRUM B. SHerrues and Zach i- 
R1AS DiscHE (by invitation). Departments of Ob- 
stetrics and Gynecology, Anatomy and Biochemis- 
try, College of Physicians and Surgeons, Columbia 
University. The presence of substances reducing 


after hydrolysis in human cervical mucus was re- 
ported by Viergiver and Pommerenke and of glu- 
cosaiaine in bovine cervical mucus by Boyland. We 
investigated the nature of polysaccharides in the 
translucent, acellular, midcycle human cervical] 
mucus with the cystein reaction of carbohydrates 
described by Dische, which enables one to detect 
individual hexoses and various classes of true sug- 
ars in mixtures and which was adapted by us for 
quantitative purposes. The total amount of true 
sugars in the mucus ascertained by the indole 
method of Dische and Popper varied between 0.120 
and 0.250%. Up to 20% of it consisted of methyl- 
pentose and up to 55% of galactose. The rest was 
glucose. No significant amounts of hexoketoses, 
mannose or hexuronic acids were found. The ratio: 
galactose/methylpentose varies between 2.5 and 
2.9. This ratio appears identical with that found 
with the same and other methods in various prepa- 
rations of blood group substances isolated by Kabat 
and collaborators from linings of stomach mucosa of 
hogs. The methylpentose and galactose of the mu- 
cus are precipitated by 90% ethanol. These findings 
suggest that the main bulk of polysaccharides of 
human midcycle cervical mucus consists of a sub- 
stance identical with or closely refuted to one of the 
blood group substances. 

Observations on the sustained pressor principle 
in different animal species. RoBpert E. SHIPLey 
and O. M. Heimer. Lilly Laboratory for Clinical 
Research, Indianapolis General Hospital. Blood 
plasma obtained from dogs and rats which had been 
subjected to 4-2 hours of hypotension (40-50 mm. 
Hg) possessed the ability to cause a sustained ele- 
vation of blood pressure when injected invrave- 
nously into dogs and rats which had been bilaterally 
nephrectomized 1-3 days before. Plasmas from nor- 
mal dogs or rats did not cause sustained pressor 
responses. These findings parallel the observations 
originally made on cats (Shipley et al., Am. J. 
Physiol. 149: 708, 1947). 

Semi-crude extracts of cat, dog, sheep, and hog 
kidneys were injected intravenously into cats and 
dogs and the animals bled 1 hour thereafter. The 
plasmas so obtained possessed the ability to cause 
sustained pressor responses in nephrectomized 
cats, dogs, and rats. 

Experimental displacement of the acid base 
equilibrium of the blood in aged males. N aTHAN 
W. Suock and Marvin J. Yrenost (by invitation). 
Division of Physiology, National Institute of 
Health, Bethesda, Maryland, and Baltimore City 
Hospitals, Baltimore, Maryland. Experimental dis- 
placement in the acid base equilibrium of the blood 
were induced in six males, aged 70 to 90 years by 
oral administration of sodium bicarbonate or ammo- 
nium chloride. Blood samples were drawn at } tol 
hour intervals for 9 hours after administration of 
the salt, and analyses for pHs, V., total CO» con- 
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tent, pCO2, and bicarbonate content of the plasma 
were made by the Shock-Hastings micro method; 
blood samples were also drawn at 24, 28, 32, 48, 52, 
and 56 hours when necessary to obtain normal 
values. Results on the aged were compared with 
those previously reported on young adults (Shock, 
N. W. and Hastings, A.B., J. Biol. Chem., 112: 239 
252, 1935). Acid base paths of displacement and re- 
covery and rates of recovery of plasma bicarbonate 
content were plotted for each experiment. Prelimi- 
nary results indicate that recovery from metabolic 
acidosis induced by the oral administration of am- 
monium chloride is significantly slower in the aged 
subjects tested than in the young adults. Eight 
hours after the administration of 10 gms. of ammo- 
nium chloride, the average recovery of blood bicar- 
bonate levels was 70 per cent complete in the young 
subjects, while in the old subjects the average 
recovery was only 27 per cent complete. The rate of 
elimination of orally ingested sodium bicarbonate 
was only slightly slower in aged males than in young 
adults. It was also observed that the respiratory 
compensation for a metabolic alkalosis observed in 
young adults did not occur in the aged subjects 
when 20 grams of sodium bicarbonate were adminis- 
tered orally. 

Hepato-renal factors in circulatory homeostasis. 
XV. Vasotropic content of blood in chronic hyper- 
tension (dogs, man). EpHraim SHorR, B. W. ZweEt- 
PACH and S. Baez (by invitation). Dept. of Medi- 
cine, Cornell University Medical College and The 
New York Hospital, New York City. During 
the development of renal hypertension (Goldblatt 
clamp) in the dog, blood samples, assayed by the 
rat mesoappendix test, produced a vaso-excitor 
effect on the terminal arterioles and precapillaries. 
Later, with the development of chronic hyperten- 
sion little or no VEM could be detected in the blood 
stream by this method. This ‘‘neutral’’ reaction 
was found to represent a counterbalancing of the 
augmented VEM titer by a comparable increase in 
the oppositely acting VDM principle. This was 
demonstrated by aerobic incubation of ‘‘neutral’’ 
blood samples with normal kidney slices in vitro, a 
procedure which results in the inactivation of the 
VEM and thereby reveals the absolute concentra- 
tion of VDM in the blood. Blood samples taken 
from patients with chronic essential hypertension 
and adequate renal excretory function were like- 
wise found to produce a “‘neutral’’ effect in the test 
rat. The question arose as to whether the ‘‘neutral”’ 
effect in the blood of man represented a similar 
state of equilibrium with high titers of both VDM 
and VEM. This was conclusively demonstrated ina 
series of 11 essential hypertensives in which the 
blood was similarly incubated with normal kidney 
slices and tested for VDM activity. All of the blood 
samples from hypertensive patients produced pro- 
hounced VDM effects following in vitro aerobic in- 
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cubation. A series of normotensive hospital pa- 
tients on a similar diet gave essentially neutral 
effects in the rat test both before and after in vitro 
incubation. These observations provide another 
point of similarity between essential hypertension 
in man and experimental renal hypertension. 

Hepato-renal factors in circulatory homeosta- 

sis. XIX. VEM and VDM mechanisms in nutri- 
tional cirrhosis in rats. EpHrarM SHorr and B. W. 
Zweiracu. Dept. of Medicine, Cornell University 
Medical College and The New York Hospital, New 
York City. Rats on a low protein (10% casein) diet 
supplemented with cystine develop cirrhotic-like 
changes in liver and kidney (Gyorgy). The poor 
tolerance of these rats to surgical procedures sug- 
gested that this predisposition to shock might be 
related to disturbances in the renal VEM and he- 
patic VDM mechanisms. Cirrhotic rats prepared 
according to Gyorgy were studied after 120-150 
days on a protein-deficient diet. Saline washes of 
liver invariably contained VDM. There was no im- 
pairment of the ability of the liver to form VDM 
anaerobically in vitro. The significant hepatic lesion 
was the failure to inactivate VDM aerobically in 
vitro. The kidneys were also found to have an im- 
pairment of their VEM mechanism, little or no 
VEM being produced on anaerobic incubation in 
vitro. Blood from cirrhotic rats produced in normal 
test rats a moderate vaso-depressor response in the 
terminal mesenteric arterioles and precapillaries, 
indicative of the presence of VDM. The mesenteric 
blood vessels of cirrhotic rats were hypo-responsive 
to the topical application of epinephrine. These 
phenomena are considered to reflect the derange- 
ments of the VEM-VDM mechanisms in the cir- 
rhotic rat, as a result of which the vascular bed is 
chronically under the decompensatory influence of 
VDM. These derangements in the VDM-VEM 
mechanisms, because of their significance for com- 
pensatory vascular reactions to shock, are believed 
to contribute to the predisposition of the cirrhotic 
rat to shock. 

The leakage of potassium from injured muscle 
fibres. F. J. Stcuen and Cueryt Parkwurst (by 
invitation). University of Vermont College of Medi- 
cine. Previously the rate of potassium loss from 
transversely cut frog skeletal muscle fibres into a 
restricted volume of Ringer’s solution was re- 
ported. The rate was sufficient to account for con- 
duction failure within a few minutes. Since this 
failure involves the entire length of each fibre in 
such a short time, the possibility must be con- 
sidered that local trauma might change the entire 
surface of the fibre so that potassium loss occurs 
through this surface and not only through the cut 
ends. The surface shows no visible changes except 
where cut, although permeability might be altered. 
If the potassium came out mostly through the un- 
cut surfaces there should be very little difference in 
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the rate of potassium loss in fibres cut once and cut 
three times. If the loss were mostly through the cut 
ends, there should be a greater rate of loss with 
more cut ends. 

The muscles, in a restricted volume of Ringer’s 
solution, were cut transversely either once or three 
times. The rate of accumulation of potassium in the 
medium was determined by means of a flame pho- 
tometer. It was found that the rate of leakage of 
potassium was much higher in the case of those 
muscles with three transverse cuts than in those 
with one. It is concluded therefore that the loss of 
potassium is entirely through the cut ends or, if 
there is any loss through the rest of the surface this 
must be of a much smaller order of magnitude. 

A study of insulin hypersensitivity in hypo- 
physectomized dogs. I. H. SLaTer (by invitation), 
R. C. pE Bono, H. F. WetsBere (by invitation), 
S. P. Krana (by invitation). Department of Phar- 
macology, New York University College of Medi- 
cine. Hypersensitivity to insulin is characteristic of 
hypophysectomized animals. The degree, develop- 
ment and possible modification of this abnormality 
was studied in a series of hypophysectomized dogs. 
The test dose of insulin (0.025 units/kgm. intrave- 
nously) in normal dogs causes either no change in 
blood sugar or only a slight drop of short duration 
(recovery within 40 minutes). Two-three days 
after hypophysectomy a significantly increased 
response to insulin was apparent, the blood sugar 
consistently showed a drop and the recovery was 
delayed. Ten-fourteen days after operation the in- 
sulin hypoglycemia was more marked and the re- 
turn to the basal level greatly delayed, often 
beyond four hours. During the fifth postoperative 
week and thereafter, insulin lowered the blood 
sugar to near convulsive levels with only rare re- 
covery within four hours. Since the shape of the 
blood sugar curves obtained after insulin differ in 
normal and hypophysectomized dogs, the degree of 
hypersensitivity cannot be expressed numerically. 
Whereas in normal animals 1.5 units/kg. insulin, 60 
times the test dose, produces a hypoglycemia ap- 
proximating the convulsive level, recovery occurs 
consistently within four hours. Furthermore, hypo- 
physectomized animals have a’significantly lower 
postabsorptive blood sugar, thus the insulin action 
starts at a lower level. The gradual development of 
the hypersensitivity suggests a relation to the 
secondary atrophy of the adrenal cortex and thy- 
roid which might be preceded by a hypofunction 
undetectable histologically. Indeed, adrenal corti- 
cal extract modified somewhat the insulin induced 
hypoglycemic response. 

Some cutaneous responses to ‘‘reflex cooling’’. 
Dove tas E. SmtraH, WALTER C. RANDALL, and AL- 
rick B. HertzmMan. Department of Physiology, St. 
Louis University, School of Medicine. Simultaneous 
estimations of skin blood flow and skin surface tem- 


perature were made upon the finger, forearm, and 
cheek of normal men subjected to “reflex cooling.” 
Immediately upon exposure of the legs and lower 
trunk to a cold water bath, the blood flow in the 
finger decreased markedly but underwent little 
change thereafter during the exposure. The skin 
temperature fell markedly but at a slower rate than 
the blood flow and continued to fall for the rest of 
the period of exposure to cold. The blood flow of the 
forearm decreased significantly immediately upon 
reflex cooling and either stayed low or rose to nor- 
mal levels thereafter. At the same time the forearm 
skin temperature gradually fell. The responses of 
the cheek were variable, the flow being either in- 
creased or decreased. The cheek temperatures usu- 
ally followed the direction of the cheek blood flow. 
During reflex cooling, oral temperature was ob- 
served to rise to a peak and then fall, reaching 
values below the control level. The relative degrees 
of the changes in blood flow and skin temperature in 
the various areas and their possible significance are 
discussed. 

Some toxic effects of acid and neutralized thi- 
amine solutions. Jay A. Smiru (by invitation), 
Prero P. Foa, Harrier R. WEINSTEIN (by invita- 
tion), A. Sipney Lupwia (by invitation), and J. 
MarvVIN WERTHEIM (by invitation). Department of 
Physiology and Pharmacology, The Chicago Medi- 
cal School, 710 S. Wolcott Avenue, Chicago, Illinois. 
Thiamine hydrochloride solutions are acid. Upon 
injecting such solutions intravenously, respiration 
is depressed, and blood pressure decreases; these 
effects are transitory if artificial respiration is pro- 
vided. It was desired to know if these changes were 
due to the thiamine or to the acidity of the sobution. 
Thiamine hydrochloride solutions weakened or 
stopped the isolated perfused turtle heart; neu- 
tralized solutions depressed the heart slightly; 
acidified Ringer depressed the heart less than a 
thiamine solution at identical pH. Thiamine hydro- 
chloride solutions caused vasodilation in the per- 
fused rabbit ear in proportion to the concentration 
and the acidity. Neutralized thiamine solutions 
caused little change in the rate of perfusion. Thi- 
amine hydrochloride depressed the heart in the 
heart-lung preparation only in concentrations suff- 
ciently great to alter the pH of the blood appre- 
ciably. A thiamine hydrochloride solution (pH 3) 
intravenously to dogs altered the pH of the blood 
only slightly (from 7.54 to 7.52) within 20 seconds. 
The injection of identical quantities of a neutral- 
ized thiamine solution caused no shift in the pH. 
The effects on respiration and blood pressure were 
identical after injection of acid or neutralized thi- 
amine solutions. It is concluded that in isolated 
systems, such as the turtle heart, rabbit ear, and 
heart-lung preparation, the effects of thiamine hy- 
drochloride are due principally, although not exclu- 
sively, to the acidity of the solutions. In intact 
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dogs, on the other hand, the effects of thiamine are 
not due to the acidity of the solutions but to thia- 
mine itself. 

Experimental embolism of selected portions of 
pulmonary arterial bed. Jonn R. Smiru and Ma- 
sauKI Hara (by invitation). Department of Inter- 
nal Medicine, Washington University School of 
Medicine, St. Louis. Using anesthetized, heparin- 
ized dogs with chests opened, fine catheters were 
introduced into the main pumonay artery. The 
catheters could be guided into any lobar arterial 
branch. Minute or particulate emboli were then 
placed in a given lobar artery in selected quantity. 
Care was taken to prevent retrograde passage and 
scattering of emboli outside of the selected lung 
lobe. When small foreign bodies such as fine glass 
beads, poppy seeds or lycopodium spores were im- 
pacted in the lobar artery in large numbers, there 
were no significant effects upon cardiovascular dy- 
namics. In contrast, the injection of very fine mate- 
rial, such as starch or barium sulfate suspensions, 
into the lobar artery produced a marked rise of pul- 
monary arterial pressure, a precipitous fall of sys- 
temic blood pressure, and intense distension of the 
right heart. Death occurred in 2 to 3 minutes. Since 
embolic particles such as beads and lycopodium 
produce no circulatory dynamic changes, and finer 
materials (starch or barium sulfate) produce severe 
circulatory changes, it is reasoned that pulmonary 
“capillary’’ emboli, affecting a restricted portion 
of the pulmonary vascular bed, may cause death 
with apparent pulmonary spasm and circulatory 
failure. 

The influence of thiourea and thiouracil on the 
response of rats to methyl chloride. Witi1e W. 
SmirH. Laboratory of Physical Biology, National 
Institute of Health, Bethesda, Maryland. During 
an investigation of protective action by sulfur- 
containing compounds, thiourea and_thiouracil 
were tested. Month-old rats in groups of 10 were 
given 20% casein diets 2 weeks preceding exposures 
to methyl] chloride 2,000 p.p.m. 6 hours a day 6 days 
a week. Median survival time was about 10 days. 
With supplements of thiourea (0.46%) or thiouracil 
(0.77%), death occurred during or immediately 
after a single exposure. Again all rats died on one 
exposure with thiourea 0.05%; 8 died with thio- 
uracil 0.1%, but only 2 with thiouracil 0.05%. With 
the supplements for only 3 days preceding expo- 
sure 9 on thiourea 0.06% and 8 on thiouracil 0.1% 
died. When thiourea (12 mg.) was injected intra- 
peritoneally immediately before, 30 minutes after, 
or 2 hours after the exposure, all of the rats died. 
Of those injected 30 minutes after, 7 died within 2 
hours evidencing extreme respiratory distress. 
Only 2 of the rats injected 18 hours after exposure 
died. With supplementary cystine, 0.45%, rats sur- 
vive about 8 weeks. Thiourea 0.06% in this diet 
resulted in 100% mortality on a single exposure ; 
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with thiouracil 0.1% 6 died within 2 days, 3 lived 
longer than 8 weeks. 6-Methyl-2-thiouracil, 6- 
propyl-2-thiouracil and sulfadiazine were fed for 
3 days in molar concentration 5 times that of 0.1% 
thiouracil. Half of the rats on methylthiouracil died 
after 1 or 2 exposures, but the other compounds had 
little or no effect. The action of thiourea and thio- 
uracil on methyl chloride-exposed rats does not 
parallel their known effect on thyroid action. 

Excretion of bilirubin and bromsulfalein by the 
liver. W. J. SN PE (by invitation), C. W. Wirrs 

(by invitation), . L. Miter and A. CanrTarow. 
Jefferson Medical College, Philadelphia, Pa. Em- 
ploying Thomas-type bile-fistula dogs, bile was col- 
lected continuously, in 15-minute samples, before. 
during and after intravenous injection of bilirubin 
and of bromsulfalein. The duration of injection and 
post-injection periods was varied in different ex- 
periments. Serial determinations were made of the 
concentrations of bilirubin and bromsulfalein in 
the serum and of the volume, and total bile pigment 
and dye concentrations in the bile in 15-minute 
samples. After a single injection of 1 mg. bilirubin 
per kilogram, 48.9-89% of the amount injected was 
recovered in the bile in 3 hours. After a single injec- 
tion of 5 mg. bromsulfalein per kilogram, 55.6— 
96.9% was recovered in the bile in 3 hours. After 
continuous injection (3-2 hours) of 0.7-5 mg. biliru- 
bin per kilogram, 61-100% of the amount injected 
was recovered in the bile in 2-4 hours. After con- 
tinuous injection of 4.5-12 mg. bromsulfalein per 
kilogram (2 hours), 48-74.7% was recovered in the 
bile in 4 hours. The data indicate that injected 
bilirubin and bromsulfalein are removed from the 
blood more rapidly than they are excreted in the 
bile. If the liver is the only organ involved in their 
removal from the blood, this implies a subsequent 
phase of temporary storage in that organ prior to 
passage into the bile. 

Facilitation produced by cerebellar stimulation. 
Ray 8. SnripER (by invitation) and H. W. Macoun. 
Department of Anatomy, Northwestern University, 
School of Medicine, Chicago, Illinois. In monkeys 
excitation of (a) anterior lobe-lobulus simplex 
region and (b) paramedian lobule-tuber vermis- 
pyramis region of the cerebellum produced facili- 
tation of reflex activity and of movements evoked 
from the cerebral cortex. The most pronounced ef- 
fects were noted when chloralosane anesthesia was 
used and electrical stimuli of 200-300 cycles per 
second were applied to the cerebellum from 5-15 
seconds before the elicitation of the movement. 
Facilitation occurred following destruction of the 
superior peduncle suggesting that the cerebellum 
is exerting its influence through facilitatory centers 
in the brain stem rather than through the activa- 
tion of cerebral mechanisms. The distribution of 
cerebellar facilitatory areas in the monkey is sim- 
ilar to that of the tactile receiving areas and of the 
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areas yielding inhibition of movement in the cat. 
This similarity even extends to the somatotopic 
representation of body parts for, though overlap- 
ping was present, within zone (a) movements of 
the leg were facilitated from points rostral to those 
for the arm, while within zone (b) the reverse was 
the case. 

Oxygenation of the cord blood of breathing 
fetuses during a prolonged period. FRANKLIN F. 
Snyper. Harvard Medical School. The persistence 
of rhythmical respiratory movements in rabbit 
fetuses following their exposure in a saline bath 
with intact umbilical cord circulation, affords op- 
portunity to sample the umbilical vein blood of 
breathing fetuses at various intervals after their 
escape from the uterus. The state of activity of 
the fetus and the degree of sensitivity to tactile 
stimuli can be correlated with the oxygen supply. 
Following the inhibition of labor by the induction 
of ovulation and a fresh growth of lutein tissue near 
term, the uterus is quiescent and the placenta 
remains attached even in fullterm and postmature 
rabbits. In fullterm fetuses under continuous ob- 
servation for an hour or longer while showing rhyth- 
mical respiratory movements it is evident that the 
blood of the umbilical vein may remain bright red 
in contrast to the blue blood of the arteries. Deter- 
mination of the oxygen content in 28 blood samples 
obtained from the umbilical veins of 13 fullterm 
fetuses showed that at the beginning and at the 
end of one hour, the oxygen content averaged 11 
volumes per cent; the percentage saturation with 
oxygen averaged 73 at the beginning and 78 at the 
end of one hour. The carbon dioxide content of the 
blood was lower at the end of an hour of exposure 
in the saline bath than at the beginning. 

Pulmonary function as affected by operative 
positions. A. SoKALCHUK (by invitation), D. Exiis 
(by invitation) and E. M. GretsHermMer. Depart- 
ment of Physiology, Temple University School of 
Medicine. We have determined rate, tidal volume, 
oxygen use, maximal breathing capacity and vital 
capacity, and calculated from these minute volume 
of respiration, ventilatory equivalent and per cent 
reserve. The twelve positions studied are those 
used in the operating room of Temple University 
Hospital. Each subject has been observed three 
times in each position. The supine position is used 
as the control, and the results in the other positions 
are compared with this. The following trends have 
been noted in the subjects studied to date. The rate 
is faster in the sitting and jack-knife positions. 
The tidal volume is lower in the sitting, both 
lateral and both kidney positions. It is higher in 
the Trendelenburg position. The oxygen use is 
greater in the sitting, prone and lithotomy posi- 
tions. The maximal breathing capacity is greater 
in the sitting position. It is decreased in the 
Trendelenburg, both lateral, both kidney and gall 
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bladder positions. The vital capacity is greater in 
the sitting position. It is lower in the prone, 
Trendelenburg, right lateral, both kidney, gall 
bladder, lithotomy and jack-knife positions. The 
minute volume of respiration is decreased in the 
reverse Trendelenburg, both kidney and gall blad- 
der positions. The ventilatory equivalent is lower 
in the sitting, Trendelenburg, left lateral, both 
kidney and lithotomy positions. The per cent re- 
serve is lower only in the lithotomy position. 

The mechanism of nitrous oxide analgesia. R. 
R. SoNNENSCHEIN, R. Jamison, L. Lovsern, W. 
CassELs (by invitation) and A. C. Ivy. Depts. 
of Clinical Science and Anesthesia, University of 
Illinois College of Medicine, Chicago. The pain 
threshold-raising action of nitrous oxide, in concen- 
trations of 10% to 40% in oxygen, was studied by 
the method of electrical stimulation of the tooth 
pulp (Goetzl, F. R., Burrill, D. Y.,and Ivy, A.C.: 
Quart. Bull., Northwestern U. Med. Sch., 17: 280, 
1943). Control and test determinations were made 
at one to two minute intervals. Psychomotor ac- 
tivity was tested before and during gas adminis- 
tration, by means of the Johnson Code Test. 

Forty-one tests on eighteen subjects revealed a 
significant rise in threshold of 0.30 to 0.45 volts 
(approximately 25%), at concentrations of 20%, 
33%, and 40% N:O; results at 10% were variable. 
Results of twenty-two psychomotor tests during 
gas administration showed an increase of 14% 
to 40% in the standard test time at concentrations 
of 10%, 20%, 33%, and 40%. Readings on four occa- 
sions with the Millikan oxymeter, at 33% N,0, 
showed no change in oxygen saturation, over the 
control readings. 

It is concluded that the analgesic action of 
nitrous oxide, as a typical general anesthetic agent, 
is associated with a diminution in psychomotor 
activity. It appears likely that the analgesic action 
may be secondary to the latter factor. 

Performance in warm environments following 
hemorrhage, albumin infusion, bed rest and 
exposure to cold. C. R. Speatman, E. W. Brxsy 


(by invitation), J. LARur Wiey (by invitation), 


MicHaEL NewrTon (by invitation) and H. C. 
Bazetr. Department of Physiology, University of 
Pennsylvania, Philadelphia. Deterioration of abil- 
ity in certain physical activities (endurance ard 
tilt table tests) can be detected at normal tem- 
peratures following the removal by venesection of 
500 to 1000 cc. of blood (Karpovitch and Mi!lman, 
Res. Quart. 13: 166, 1942; Green and Metheny, 
Surg. Gyn. Obs. 84: 1045, 1947). One would expect 
even more pronounced effects with unacclimatized 
individuals in very warm environments which 
necessitate the physiologic stress of maintaining 
blood volume adequate for a vascular system en- 
larged by dilatation of blood vessels in the skin. 
In our experiments, performance (tilt table, bi- 
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cycle ergometer, Crampton test) in the heat 
(33°C., D. B., 28-29°C., W. B., wind velocity 50 
em./sec.) became markedly poorer shortly after 
the withdrawal of 500 cc. of blood and remained so 
for several days. Removal of 200 cc. of blood also 
resulted in decreased ability to perform. Evidence 
that the causal factor was a decrease in blood vol- 
ume rather than a decrease in hemoglobin was ob- 
tained in experiments in which performance was 
similarly affected by decreasing plasma volume 
alone (induced by bed rest and exposure to cold). 
Furthermore, increasing blood volume by infusing 
serum albumin (in an amount equivalent to 500 
ec. of plasma) improved performance in the heat. 
Eight normal healthy young men served as sub- 
jects for these experiments. 

Electroencephalographic studies following tha- 
lamic lesions in humans. E. A. Spreceiand H. T. 
Wycis (by invitation), Dept. of Experimental 
Neurology, Temple Univ. School of Medicine, 
Phila., Pa. Circumscribed lesions were placed by 
electrocoagulation in the region of the medial nuclei 
of the thalamus (medial thalamotomy) for treat- 
ment of some mental disorders associated with 
emotional tension; or thalamotomy was combined 
with lesion of the spinothalamic system in the mid- 
brain in cases of intractable pain. The stereotaxic 
technique previously described by us (Science 
106: 349, 1947) was used for introducing the coag- 
ulating electrode into the brain. The electroen- 
cephalogram was recorded from the scalp before and 
after operation. In some instances also a basal elec- 
trode was applied through the nose so that it 
touched the posterior wall of the nasopharynx. 
A comparison of the electrograms with those ob- 
tained after prefrontal lobotomy showed that the 
disturbance of cortical function as far as revealed 
by the electrical discharges is much smaller after 
thalamotomy than after prefrontal lobotomy. How- 
ever in some instances, at least a transitory slowing 
of the brain waves, particularly in the frontal 
leads, could be demonstrated, apparently due to 
loss or diminution of the impulses from the medial 
nuclei to the frontal poles. The results are com- 
pared with similar studies on monkeys. 

Protection by substrate against inhibition of 
enzymatic adaptation by protein denaturants. S. 
SPreEGELMAN and Joun M. REINER Department of 
Bacteriology and Immunology, Washington Uni- 
versity School of Medicine, St. Louis, Mo. Pre- 
vious studies (Arch. Biochem., 18: 113, 1947) have 
indicated that enzymatic adaptation involves a 
modification in the protein components of the cell. 
One of the problems raised by this phenomenon is 
the nature of the precursor which is converted into 
active enzyme by the presence of substrate. In 
particular, the question arises as to how close a 
relation exists between the precursor and the final 
active enzyme. A method of throwing some light 
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on this problem was provided by the finding that. 
protein denaturants, such as urea, guanidine and. 
desoxycholate exerted strong inhibitory effects on 
the adaptive process. These experiments indicated 
that a denaturable molecule was an important. 
component of the adaptive system. If this compo- 
nent was sufficiently similar to the active enzyme 
so that it could bind with substrate, ic would be 
expected that the presence of substrate would 
protect it from inactivation. Experiments per- 
formed to test this possibility confirmed the ex- 
pectation. Unadapted cells treated with any of 
these agents previous to incubation with substrate 
took two-three times as long to show evidences of 
enzyme formation. If, however, the substrate was 
added first and then the denaturing agent, no in- 
hibition of enzyme formation was observed. These 
experiments would therefore indicate that a com- 
ponent, present in unadapted cells and formed 
during enzymatic adaptation, although not en- 
zymatically active, can combine with substrate. 
The combination with substrate protects the com- 
ponent against inactivation by protein de- 
naturants. 

Studies on diffusion respiration. v. The hemo- 
globin-oxygen pump. JosePH N. SPENCER (by in- 
vitation), Witt1am B. Draper, THomas M. Parry 
(by invitation) and Richarp W. WnuiTEeHEAD. 
From the Department of Physiology and Pharma- 
cology, University of Colorado Medical Center. 
Draper and Whitehead (1944) reported that ani- 
mals placed in respiratory arrest in an atmosphere 
of oxygen may survive for considerable periods. 
They attributed their results to the continuous 
vis a fronte exerted on the atmosphere of the 
respiratory spaces by the hemoglobin-oxygen 
pump. The functional importance of this pump is 
illustrated by the following experiments. Dogs, 
following denitrogenation, were connected with an 
oxygen filled, sensitive spirometer, placed in res- 
piratory arrest with thiopental or curare and the 
oxygen uptake determined. In five experiments 
lasting forty-five minutes or longer, there was 
essentially no difference in oxygen uptake between 
the animals receiving thiopental and those receiv- 
ing curare. With respiratory arrest, oxygen uptake 
decreased approximately 11 per cent. This level 
was maintained for thirty minutes, then gradually 
fell to reach a level 30% less than the control during 
the last few minutes of life, ceasing abruptly with 
cardiac arrest. In a second series of five experi- 
ments the spirometer bell was seized following 
respiratory arrest. The maximum negative intra- 
pnheumonic pressure developed in the series ex- 
ceeded 10 cm. of water. In all instances where the 
spirometer bell was seized, death was associated 
with a profound collapse of the lungs. In. a third 
series of experiments the animals, after rezr‘ratory 
arrest, were connected to a spirometer filied with 
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a carbon monoxide-oxygen mixture. The atmos- 
phere was moved en masse and carbon monoxide 
appeared in the blood in proportion to its concen- 
tration in the spirometer. 

A mass spectrometer for the rapid, continuous 
analysis of respiratory gases. By Raupu W. Sracy, 
(by invitation), Jack A. HuntTER, (by invitation), 
and F. A. Hrrcucock. The Laboratory of Aviation 
Physiology, The Ohio State University, Columbus. 
To make possible a satisfactory study of the 
changes in composition of alveolar air that occur 
following rapidly induced changes in ambient pres- 
sure it was necessary to develop an analytical 
instrument that would record accurately rapid 
changes in composition of the air leaving the lungs. 
We have, therefore, designed and constructed a 
mass spectrometer of the Neir type, specially 
adapted for the measurement of respiratory gases. 
The instrument makes possible the simultaneous 
analysis for oxygen, nitrogen, and carbon dioxide. 
A special calibrating arrangement permits the 
quantitation of each of these components. The 
instrument records the concentrations of all three 
components on a single photographic film. The ion 
source is so constructed that analysis is continuous. 
The time required for recording full scale concen- 
tration change is less than two tenths of a second. 
The analytical error of the instrument is less than 
two per cent of full scale in normal use. An ex- 
panded scale provision has been incorporated which 
magnifies the changes, thus increasing the ac- 
curacy. Preliminary analyses of alveolar air expul- 
sions have not verified the existence of an oxygen 
trough. This problem is being studied further. 

Effect of anoxia on the glucose tolerance curve 
of dogs. J. CLirrorp STICKNEY, Davip W. Nortu- 
up and Epwarp J. VAN LIERE. Dept. Physiology, 
School of Medicine, West Virginia Univ., Morgan- 
town. Seven fasted, unanesthetized dogs were 
given intravenously 1.5 g. glucose per kilogram 
body weight. Blood sugar concentrations were 
determined by the Folin Wu method on samples 
drawn immediately before and at 15, 30, 60 and 90 
minutes after the injection. Glucose tolerance 
curves were likewise determined while the dogs 
were subjected (except for brief sampling periods) 
to a barometric pressure of 254 mm. Hg. The hyper- 
glycemic response of the dogs to the same baromet- 
ric pressure was also determined on samples drawn 
at the above time intervals. In most cases the re- 
sponse of each dog in the three types of experiment 
was determined three times, but at weekly inter- 
vals to diminish the cumulative effects of repeated 
glucose injections as well as of repeated exposures 
to anoxia. Fifteen minutes following glucose injec- 
tion, the blood sugar values averaged 266 per cent 
above the control. At 60 min. they had fallen uni- 
formly to 29 per cent above, and at 90 min. were at 
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or below the control. Anoxia tended to reduce the 
height of the 15-minute maximum of the glucoge 
tolerance curve, but slowed the rate of fall beyond 
that point so that the 90 min. value was still 33 
per cent above the control. Anoxia alone, caused a 
32 per cent rise in blood sugar which fell off gradu- 
ally to 19 per cent at 90 min. 

Direct experimental comparison of several sur. 
face temperature measuring devices. ALIcE M, 
Srott (by invitation) and James D. Harpy. 
From the Russell Sage Institute of Pathology, The 
New York Hospital, and the Department of Phys- 
tology, Cornell University Medical College, New 
York, N. Y. This paper presents comparative data 
on several surface temperature measuring devices 
used in a variety of experimental conditions sim- 
ulating natural climatic environments. The instru- 
ments studied included the radiometer, a re- 
sistance wire thermometer, surface pyrometers, 
severai different types of wire thermocouples and 
mercury in glass thermometers. An apparatus for 
providing a standard surface whose temperature 
could be determined within + 0.05°C. under all 
experimental conditions is described. The simu- 
lated environments employed were: normal room 
conditions, forced convection, infrared radiation, 
“sunlight’”’ radiation, and ‘‘sunlight’’ plus forced 
convection. The results of this study indicate that 
the radiometer is the most dependable of the 
instruments studied. With this instrument an 
accuracy of +0.1°C. was maintained under all 
conditions whereas measurements made with other 
instruments of equal accuracy under room condi- 
tions were affected seriously by radiation and 
forced convection. The advantages and _ disad- 
vantages in the application of each instrument to 
the accurate measure of skin temperature are 
discussed on the basis of the experimental findings. 

Olfactory acuity and appetite: effects of bitter 
tonics on olfactory acuity in normal human sub- 
jects. Freya STone (by invitation) and Franz R. 
Gortzi. Department of Medical Research, Per- 
manente Foundation, Oakland, California. Ol- 
factory thresholds (Elsberg’s method) were deter- 
mined in normal individuals daily, at regular 
intervals. On test days the subjects’ statements 
regarding appetite and their caloric intake were 
recorded. Meals were found to-be preceded by 8 
period of increasing and followed by one of increas- 
ing olfactory acuity. The precibal increase in ol- 
factory acuity could be prevented by intercibal 
ingestion of food, the decrease in that acuity by 
omission of meals. It is suggested that by estimat- 
ing diurnal variations in olfactory acuity measures 
may be found for the sensations of appetite and 
satiety. Benzedrine was observed to produce de- 
crease in olfactory acuity, decrease in the intensity 
of the sensation of appetite, decrease in caloric 
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value of freely selected meals and, also, a sensation 
of satiety. Bitter tonics ingested between meals 
failed to influence precibal increase in olfactory 
acuity, intensity of the sensation of appetite, and 
caloric values of succeeding meals. The absence of 
effects of bitter tonics may be explained by assum- 
ing refractoriness to augmentation in normal in- 
dividuals of precibal increase in olfactory acuity 
and intensity of the sensation of appetite, both 
presumably of optimal magnitude. When ingested 
during meals, however, bitter tonics were found to 
prevent the postcibal decrease in olfactory acuity 
and to render incapable freely selected meals of 
bringing about the conversion of the sensation of 
appetite into one of satiety. 

The question whether the effects of bitter tonics 
described are related to appetite stimulating ef- 
fectiveness commonly ascribed to bitter agents is 
being subjected to further investigation. 

Adjustment of caloric intake of rats to dietary 
change. Jack L. SrroMINGER (by invitation) and 
Joun R. Broseck. Laby. of Physiology, Yale Univ. 
School of Medicine, New Haven, Conn. When 43% 
fat was added to the calf meal diet of 222 gm. male 
albino rats, during the first five days they ate 
132% of the calories taken by controls. During the 
next 19 days they ate the same number of calories 
as controls. When 43% carbohydrate was added to 
the calf meal diet of similar rats, during the first 
five days they ate 91% of the calories of controls. 
During the next 19 days they ate the same number 
of calories as controls. When 30% or 60% fat was 
added to the calf meal diet of 101 gm. male albino 
rats, during the first 5 days they ate 117% of the 
calories of controls. For the next 17 days they ate 
148% of the calories of controls. When 30% or 60% 
carbohydrate was added to the calf meal diet of 
similar animals, during the 22-day period they ate 
the same number of calories as controls. When 
50% fat was added to the calf meal diet of obese 
female rats with hypothalamic hyperphagia, for 
21 days they ate about 200% of the calories they 
had taken on the calf meal diet. Female unoperated 
controls ate about 200% for the first day, and there- 
after diminished their caloric intake until by 5-7 
days they were eating the same number of calories 
they had taken on the calf meal diet. The operated 
animals showed marked acceleration of weight gain 
during this period, while the controls gained at a 
normal or slightly diminished rate. 

The recovery period after resuscitation. H. G. 
Swann and MarsHa.t Brucer (by invitation). 
Dept. of Physiology, University of Texas Medical 
School, Galveston. Dogs were subjected to the 
anoxia of breathing pure nitrogen or 2.43% oxygen 
in nitrogen or 1% carbon monoxide in air. When 
death was imminent, various measures to ventilate 
the lungs were instituted (see M. Brucer and H. G. 
§wann, this journal) in order to resuscitate the 
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animals. The first sign of recovery was a sharp rise 
in systolic blood pressure, but not necessarily a 
rise in diastolic pressure. Soon thereafter breathing 
was reinstated. The first rise in blood pressure 
occurred within 100 seconds or not at all, even 
though the pulmonary ventilation was continued 
for 20 minutes. If good heart action was not re- 
sumed within 100 seconds, then the attempted 
resuscitation failed and further pulmonary ventila- 
tion was futile. When cardiac massage as well as 
artificial respiration was instituted, recovery from 
lower levels was accomplished. However the re- 
turn of blood pressure and respiration was, slower. 
In all but one instance, the animals showed various 
degrees of dementia,—i. e. they were blind or 
comatose or exhibited signs of decerebrate rigidity. 
This dementia, presumably due to the anoxic ex- 
perience, was also frequently observed in carbon 
monoxide—poisoned dogs which were resuscitated 
only by measures ventilating the lungs. 

Principles of protection against the effects of 
negative ‘‘G’’. (Motion Picture). Henry M. 
Sweeney and Biophysics Branch personnel. Aero 
Medical Laby., Air Materiel Command, Wright 
Field, Dayton, Ohio. A colored motion picture was 
made to show methods of protecting against the 
effects of negative acceleration. The development 
of hemorrhage and petechiae in the sinuses and 
conjunctivae is shown in man and animals. Motion 
pictures of the blood vessels of the brain of a mon- 
key with a lucite calvarium under g show that 
within the closed box of the skull fluid counter- 
pressure protects against blood vessel rupture. 
The technique of radial arterial and frontal vein 
canullation using an Ungar type double needle is 
demonstrated together with the use of a Gauer- 
Wetterer inductance pressure gauge for measure- 
ment of venous and arterial-pressure in man while 
undergoing negative acceleration. This film shows 
pictures of humans undergoing abrupt accelerations 
demonstrating the greater tolerance achieved by 
shortening the period of application of g. The 
principle of protection afforded by inclination of 
the long axis of the body to the direction of,the 
g-force is demonstrated. 

The effect of adrenal cortical extract on adrenal 
response to total body X-irradiation. MARGUERITE 
N. Swirr, Harvey M. Parr and Exxa B. Tyrer 
(introduced by Austin M. Brugs). Biology Divi- 
sion, Argonne National Laboratory, Chicago, 
Illinois. The transient 20-50% decrease in adrenal 
total cholesterol observed in albinn male rats 3 
hours after a midlethal total body exposure to 
X-radiatién (Patt et al. Am. J. Physiol. 150: 480, 
1947) is largely prevented by subcutaneous injec- 
tion of adrenal cortical extract (Wilson). Total 
doses of 0.3-1.8 ec./200 gm. rat were similar in 
effect, with no graded response over this range. 
This is additional evidence that the early choles- 
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terol fall reflects increased adrenal activity. In 
order to investigate the nature of the marked rise 
(70-109% ) in adrenal! cholesterol observed 3-7 days 
after a midlethal exposure to X-radiation, a second 
similar exposure was administered to rats 4 days 
after the first. No fall in adrenal cholesterol oc- 
curred by 3 hours after the second exposure, and 
the cholesterol level at this time was unaffected by 
cortical extract dosage sufficient to prevent the 
early decrease seen after a single X-ray exposure. 
Elevated adrenal cholesterol is reported ww occur 
only after prolonged stimulation by adrenotrophic 
hormone, and may in this case also represent over- 
stimulation in excess of cortical hormone demand. 
Rats given 0.1 cc. of extract three times daily, an 
amount sufficient to prevent the early cholesterol 
fall, show adrenal cholesterol changes of slightly 
lesser degree than do controls over a 15 day post- 
irradiation period. Survival is not enhanced by 
this treatment. Larger amounts of extract might 
possibly prove effective since increased survival 
has been reported after X-irradiation by shielding 
the adrenals (Craver, Fed. Proc. 6: 319, 1947). 
Silicone implantations in the rat. VERNE W. 
Swicert (by invitation), Hamiiron R.Fisupack 
(by invitation), Linz1an E. Cister (by invita- 
tion), and Freperic T. June. Northwestern Uni- 
versity Medical School, Chicago 11, Ill. Weighed 
samples of two types of silicone were implanted 
aseptically into the abdominal cavities of white 
rats. The first, a solid type of silicone, similar in 
appearance to white rubber, was in the form of 
cylindrical pieces, about 6 mm. in diameter. The 
second type was a variety called ‘‘bouncing putty”’ 
because it flows like an opaque grayish liquid with 
low surface tension, but slowly, and bounces if 
dropped on the floor. The bouncing putty was 
used in a series of 61 operations beginning 1946 
Jan. 28; the solid type was used in only 4 rats be- 
ginning 1946 Feb. 18. The animals were sacrificed 
for necropsy at times varying from 2 months to a 
year. There were no indications in the behavior of 
the animals, or in their weight curves, or in the 
necropsy findings, that absorption or any chemical 
change in the silicones had occurred during that 
time. The bouncing putty remained recognizable 
as grayish deposits of varying size, sometimes very 
finely divided and often widespread, on both parie- 
tal and visceral aspects of the peritoneum. The 
silicone was not transported to deeper or remoter 
structures, but remained on the surface. It was 
enveloped in a thin layerof connective tissue that 
contained occasional giant cells and showed signs 
of mild chronic reaction. One rat developed a 
tumor that grew rapidly until it constituted 29% 
of the body weight; since the tumor was extra- 
abdominal, its significance was debatable. 
The chemical composition of regenerating rat 
liver: the influence of ovariectomy. Ciara M. 
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Szeco and Sipney Roserts. Department of Phys. 
iological Chemistry, Yale University, New Haven, 
In the adult female rat, the liver stump remaining 


after removal of two-thirds of the liver doubled 
its weight within two days. During the first day, 
the percentage of fat in the liver reached a maxi. 
mum of 12% (normal, 6%) and the water content 
dropped to 67% (normal, 71%). The change in 
per cent protein was apparently relatively small, 
On a body weight basis, total liver lipid returned 
to normal within 2 days (250 to 300 mgm. per 10 
gm.). Subsequently,as liver restoration progressed, 
the percentage of water and fat approached normal 
levels. Rats ovariectomized two weeks prior to 
partial hepatectomy exhibited overall changes 
similar to those observed in non-ovariectomized 
animals. A profound difference was, however, noted 
during the first 8 to 10 hours following operation. 
In control animals, hepatic fat mobilization oe- 
curred essentially at « constant rate for the entire 
first day (ca. 8 mgm. per 100 gm. body wt. per hr.); 
a concomitant decrease in liver water was observed. 
On the other hand, in the ovariectomized group 
there was an initial lag (first 10 hours) in fat deposi- 
tion, accompanied by a rapid uptake of water 
(70.6% to 72.5%). Thereafter, the rate of fat 
mobilization was similar in both groups, so that the 
maximum lipid concentration reached in the ovari- 
ectomized group was only about 10%. Preliminary 
observations indicated that the administration of 
estrogen to the ovariectomized rat immediately 
after partial hepatectomy may restore the initial 
rate of fat transport to the liver to normal. 
Effects of the cold pressor test on glomerular 
filtration and effective renal plasma flow. P. J. 
Taso (by invitation), A. P. Crostey, Jr. (by 
invitation), and R. W. CiarKke. Medical Depart- 
ment Field Research Laboratory, Fort Knoz, Ky. 
Studies were made of the effects of the cold pressor 
test on renal function. Seven male volunteers who 
had no history of renal disease served as subjects. 
Glomerular filtration (as measured by mannitol 
clearance) and effective renal plasma flow (as 
measured by sodium para-aminohippurate clear- 
ance) were determined before, during and after 
immersion of the foot in ice water at 1°C. for lb 
minutes. In 6 of 7 subjects both glomerular filtra- 
tion rate and effective renal plasma flow decreased 
either during the application of the cold stimulus 
or within approximately 30 minutes thereafter. 
In no subject did the effect persist longer. The 
average decreases in glomerular filtration rate and 
effective renal plasma flow, as compared with the 
control values, were 14% and 21%, respectively. 
The behavior of certain characteristics related 
to exhausting work during recovery from semi- 
starvation. Henry Lonastreer TayLor, AvstTIN 
HenscHeEL, Joser Brozex, and ANcEL KEYS. 
Laboratory of Physiological Hygiene, University 
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of Minnesota, Minneapolis. Six men who lost 24 
per cent of their body weight during a six months 
regimen on a famine diet characteristic of Western 
Europe were studied during the 20 weeks of re- 
feeding necessary to regain the original body 
weight. Maximal oxygen intake, 12-minute re- 
covery lactate and 10-minute oxygen debt were 
studied during and after a 3-minute run at 7 miles 
per hour and at a grade which depended on the 
capacity of the subject. The Harvard Fitness 
Test was used and measurements of strength were 
made with the hand and back dynamometer. Loss 
of function from 20 to 70 per cent of the control 
value was noted in these measurements after semi- 
starvation. Recovery was slow. After 12 weeks, the 
Harvard Fitness Test score had recovered 58 per 
cent and the maximal oxygen intake 42 per cent of 
the semi-starvation loss. After 20 weeks of re- 
feeding, when the men had regained their weight, 
the maximal oxygen intake, the 12-minute lactate 
and the 10-minute oxygen debt had regained their 
normal values. The time and score of the Harvard 
Fitness Test recovered only 78.0 and 72.0 per cent 
of their respective losses, while the hand and back 
dynamometers had regained only 46 and 86 per cent 
of the strength lost. It is suggested that the poor 
return of strength was in a large part responsible 
for the failure of endurance, as measured by the 
Harvard Fitness Test, to recover as rapidly as the 
body weight. 

Effects of denervation on experimental renal 
hypertension. Roperr D. Taytor, A. C. Cor- 
cORAN and Irvine H. Pace. From the Research 
Division of the Cleveland Clinic Foundation, 
Cleveland, Ohio. High caudal or spinal anesthesia 
at D5 in patients suffering from essential hyper- 
tension commonly results in a decrease of arterial 
pressure to normal levels and an increase of mini- 
mal renal plasma flow to average 1.2 times normal. 
It follows that one effect of such anesthesia is a 
considerable decrease in renal vascular resistance. 
In attempting to define this phenomenon further 
observations were made in dogs with experimental 
tenal hypertension due to perinephritis. Of 11 
dogs given spinal or epidural anesthesia to levels 
causing paralysis of the nictitating membrane, 
arterial pressure was decreased in all (means from 
172 control to 122 mm. Hg. during anesthesia) and 
Minimal renal plasma flow increased on the average 
by 10 per cent in 9. Renal plasma flow was de- 
creased in 2 dogs in which control levels were 
already very low. In another 2 dogs the effects of 
anesthesia were maintained for 36 hours. Thus, in 
dogs, asin patients, spinal or epidural anesthesia 
usually induces renal vasodilation. That this vaso- 
dilation was not due to the systemic effects of the 
anesthetics used (procaine and metycaine) was 
shown in 4 experiments in which these drugs were 
injected into lumbar muscles and 2 in which they 
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were given intravenously. The effect is therefore 
due to the denervation caused by local drug action. 
Arterial pressure and renal plasma flow were deter- 
mined in 2 dogs after spinal section by ligature and 
caudal pithing. Section at D5 did not alter these 
functions but section at C6 or C8 had the qualita- 
tive effects of high spinal or epidural anesthesia. 
Similarly, autonomic denervation by intravenous 
infusion of 2 hypertensive dogs with ET,N de- 
creased arterial pressure while renal plasma flow 
was unchanged or slightly increased. 

It is concluded that maintenance of experimenial 
renal, as of clinical arterial hypertension, is par- 
tially dependent on an unidentified vasomotor 
outflow from the upper thoracic spinal cord. 

Response of deafferented neurones of spinal 
cord to impulses reaching them from higher 
levels of central nervous system. R. D. TEASDALL 
(by invitation) and G. W. Sravraky. Department 
of Physiology, Faculty of Medicine, University of 
Western Ontario, London, Canada. DVecentraliza- 
tion is known to increase the sensitivity of spinal 
neurones to chemical stimulating agents (Cannon, 
Am. J. Med. Sci. 198, 737, 1939. Stavraky, Am. J. 
Physiol. 150, 37, 1947). It was shown recently that 
deafferentation leads to similar results (Stavraky 
and Drake, Federat. Proc. 6, 211, 1947). The latter 
finding provided a method by which to determine 
whether the increased irritability of partially 
denervated neurones is limited to a greater effec- 
tiveness of chemical agents upon such neurones, 
or whether they will respond more readily to nerve 
impulses reaching them along pyramidal tracts and 
other descending systems of nerve fibres as well. 
In cats, 10 days to 3 months after aseptic deaf- 
ferentation of the hind limb, decerebration and 
electric stimulation of the region of the cerebral 
peduncles on the transected surface of the brain 
was carried out. The threshold of the response to 
faradic stimulation of the corresponding cerebral 
peduncle was markedly lowered by preceding de- 
afferentation of the limb. Furthermore, the move- 
ments observed in the deafferented limb on stim- 
ulation of the cerebral! peduncle were sustained 
after the end of stimulation over longer periods of 
time than movements of the intact limb. A study 
of the labyrinthine and neck reflexes in deaf- 
ferented fore and hind limbs of chronic animals is 
in progress and a demonstrable hyperactivity of 
reflex mechanisms is found to be present. All these 
results indicate that partial denervation increases 
the irritability of the neurones in the central ner- 
vous system, not only to chemical stimulating 
agents, but to physiological nerve impulses travers- 
ing intact synapses. ; 

Critical flicker frequency in defective fields of 
vision. Hans-Luxas TEUBER (by invitation) and 
Morais B. Benner. From the Psychophysiological 
Laboratory, Department of Neurology, New York 
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University, College of Medicine. In 28 Naval casual- 

ties with penetrating wounds of the occiput, 
critical frequencies for fusion of visual flicker 
(c.f.f.) were significantly below those of 20 normal 
controls. This was found in the center of the visual 
fields and at increasingly eccentric points in each 
quadrant. In the defective fields, the per cent loss 
in c.f.f. (as compared with corresponding normal 
values) was minimal in a zone 10° from the fixation 
point. With increasing eccentricity the loss in 
c.f.f. increased. Maximal reduction of c.f.f. oc- 
curred in homonymous half fields or quadrants. 
In the same areas of greatest depression of c.f.f. 
there were maximal disturbances in perception of 
apparent (stroboscopic) and actual movement; 
the apparent speed of objects moving through these 
areas of maximum depression of c.f.f. Was in- 
creased. This was demonstrated by moving tar- 
gets at variable rates through different areas of 
the field, and by having the subjects manipulate 
the target speeds until the speeds appeared sub- 
jectively equal. Thus objects moving at various 
standard speeds appeared to the subjects with 
trauma, but not to the controls, as either abnor- 
mally fast, elongated or multiplied. It was con- 
cluded: 1) neural rather than photochemical fac- 
tors limit flicker perception in these brain injured 
subjects; 2) the limiting factor is an (abnormally 
slow ) intermittence of cerebral function subserving 
vision ; 3) one and the same functional mechanism 
determines perception of flicker, apparent motion 
and actual motion. 

Comparison of mannitol and thiocyanate vol- 
umes in several patho-physiological conditions. 
C. P. THarp (introduced by R. R. Overman). De- 
partment of Physiology, University of Tennessee, 
College of Medicine, Memphis, Tennessee. Recent 
reports have indicated that SCN fails to remain 
primarily an extracellular anion in malaria and 
certain other diseases (J. Lab. Clin. Med. 31: 
1170, 1946). We have felt obliged, therefore, to 
compare the volume of distribution of mannitol, 
a substance of molecular size, with that of SCN in 
several patho-physiological conditions. Simultane- 
ous measurements of these volumes were conse- 
quently made with the folloving average findings 
expressed as cc./kgm. body weight: (1) Normal 
pregnant human patients; mannitol 297 cc., SCN 
282 cc. (2) Pregnant patients with eclampsia; 
mannitol 296 cc., SCN 281 ec. (3) Normal dogs; 
mannitol 287 ec., SCN 293 ec. (4) Dogs severely 
dehydrated by water and food deprivation for ap- 
proximately 20 days; mannitol 366 cc., SCN 356 
ec. It is evident from these data that mannitol and 
thiocyanate are diluted by approximately the same 
fluid volume in the normal condition, and that they 
continue to occupy approximately the same space 
in certain severe patho-physiological alterations. 
In (1) the post-pyrexic state after several daily 
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artificial temperature elevations and (2) following 
unilateral adrenalectomy, however, mannitol and 
SCN are not diluted by the same proportion of body 
water of the dog. In these conditions the SCN 
space may become as much as 64 per cent greater 
than the mannitol space, which remains relatively 
constant. It may be inferred, therefore, that while 
mannitol continues to be diluted only by extra. 
cellular water, SCN may enter tissue cells and be 
diluted by an increasing proportion of intracellular 
water in these conditions. 

Injury potential in potassium depleted frog 
muscle. Jutian M. Tosras. University of Chicago 
Department of Physiology and Toxicity Laboratory. 
In an attempt to further evaluate the assumed role 
of potassium in the genesis of certain bio-poten- 
tials, the injury potential has been studied, mainly 
by the crush technique in frog sartorii after soak- 
ing in potassium free solutions to remove potas- 
sium. Muscles soaked in normal Ringer tend to 
show a higher injury potential than those soaked in 
potassium free Ringer. In muscles soaked in nor. 
mal Ringer there is a tendency, though slight, for 
the E.M.F. to parallel the potassium content. In 
muscles soaked in potassium free Ringer there is 
no correlation between E.M.F. and total potassium. 
Muscles soaked in distilled water for 5-48 hours 
become potassium free and lose most of their so- 
dium. Interestingly, sodium seems the more ten- 
aciously held. Such muscles, though potassium 
free, may exhibit potentials up to 30 mv. though 
most are lower, 9-15 mv. This potential rapidly 
falls to zero when outside potassium is increased 
to 0.1 N on the uncrushed surface of the muscle. 
The usual explanation that such a potential fall 
is due to levelling an intracellular-extracellular 
potassium gradient cannot apply since there is no 
potassium in the muscle to begin with. A few ex- 
periments with the micro-capillary electrode of 
Gerard et al. (with the generous help of Mr. Gilbert 
Ling) show the potential of the distilled water 
soaked muscle, truly measured between the cell 
interior and exterior, may be reversed from the 
usual orientation to as high as 40 mv. although the 
same muscle shows a 10-15 mv. E.M.F. of the usual 
orientation by the crush technique. 

Sodium and potassium in insects; larvae, pupae 
and adults. Junttan M. Tostas. University of 
Chicago Department of Physiology and Toxicity 
Laboratory. The high haemolymph potassium and 
low sodium which have been reported for certain 
insects have important implications for the fune- 
tioning of irritable tissues, genesis of membrane 
potentials and the mechanisms of potassium accum- 
ulation and relative sodium exclusion by cells. 
In roach (Periplaneta americana) and grasshopper 
(Romalea microptera) haemolymph respectively, 
sodium (107 and 64 mM) exceeds potassium (173 
and 18 mM), but the Na:K ratio is small (6.2 and 
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3.6) compared to that in the frog (41.6) and man 
(29.2). This is primarily because of the high po- 


‘tassium in the insects. In the silkworm (Bombyx 


mori) larva with a still higher potassium (40 mM) 
and very low sodium (14 mM) the ratio is less than 
unity (0.35). Larval haemolymph sodium (14 mM) 
in the silkworm may be in simple diffusion equilib- 
rium with the sodium of the food eaten (mulberry 
leaf) (18 mM). Most interestingly, the entire 
silkworm pupa seems to contain no sodium at all 
or vanishingly small quantities of it. This is not 
true of Cecropia or Cynthia pupae. Data for the 
roach, grasshopper and silkworm suggest that the 
low sodium and high potassium are coincidental 
with the vegetarian food habit but not immediately 
causally related to it. Roach nerve and muscle can 
apparently function normally in a body fluid 
whose potassium concentration is as high as 49.2 
mM. The evidence shows that tolerance for such 
high potassium levels need not be on a basis of 
potassium binding as has been postulated in the 
past. 

Lipid inhibitors and accelerators of blood co- 
agulation in extracts of human brain. L. M. 
Tocantins, R. T. Carrouu (by invitation) and 
Tuomas McBriveE (by invitation). Division of 
Hematology, Dept. of Medicine, Jefferson Medical 
College, Philadelphia, Pa. Concentrated aqueous 
extracts of human brain and aqueous suspensions 
of ether extracted lipids of the same organ contain 
mixtures of inhibitors and accelerators of blood 
coagulation. A potent lipid inhibitor, soluble in 
acetone, ether, alcohol, chloroform and carbon 
tetrachloride, heat labile (destroyed after 10 
minutes at 70°C.) may be separated from the clot 
accelerating cephalin fraction; when freed of it, 
the potency of the inhibitor becomes greatly mag- 
nified. The inhibitor exerts its action on the first 
phase of coagulation (availability and utilization 
of thromboplastin); it delays the activation of 
prothrombin by strong thromboplastin and ce- 
phalin preparations, and enhances the antithrom- 
boplastic (and anticephalin) activities of normal 
plasma. The inhibitor is not heparin, is not inacti- 
vated by protamine, has no antithrombin or anti- 
fibrinogen action and differs in its behavior to heat, 
its solubility and method of extraction from a 
lipid inhibitor previously isolated (Chargaff 1937) 
from the spleen and other organs. 

Some effects of anticholinesterases upon frog 
sciatic nerve. JAMES E. P. Toman. Dept. of Phys- 
tology, University of Utah School of Medicine, 
Salt Lake City, Utah. Confiming the observations 
of Lorente de N6 (Studies Rockefeller Inst. Med. 
Research 131: 195-243, 1947), it was found that di- 
isopropyl fluorophosphonate (DFP) or eserine 
sulfate could prevent the conduction block pro- 
duced by prolonged exposure to isotonic solutions 
of acetylcholine chloride. Eserine 0.001 M was more 
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effective than the same concentration of DFP, but 
DFP protection persisted after repeated washing 
in Ringer’s solution and was correlated with per- 
sistent reduction in cholinesterase activity. Ese- 
rine prevented the irreversible effects of DFP 
exposure. The results illustrate typical anti- 
cholinesterasic actions of DFP and eserine in 
concentrations which were without demonstrable 
direct effect upon nerve, and further substantiate 
the lack of effect of unhydrolyzed acetylcholine 
upon frog nerve. In contrast to the anticholines- 
terasic actions of DFP and eserine, direct effects 
(increased threshold, decreased conduction ve- 
locity) at higher concentrations (0.025 M) were 
more pronounced but more quickly reversible with 
DFP than with eserine. The relation between 
conduction velocity v in m/sec and threshold 7 in 
arbitrary units was found to be: v = L (2I — 7) 
/IT, where the constant I is threshold at moment 
of conduction failure, and L and T are the space 
and time constants of the fibers. 

Effect of acetylcholine, caffeine, and alkaloids 
on activity of muscle adenosinetriphosphatase. 
Ciara Torpa and Haroitp G. Woirr. New York 
Hospital and Departments of Medicine (Neurology) 
and Psychiatry, Cornell University Medical Col- 
lege, New York, N. Y. The effect of acetylcholine 
and other chemical agents known to modify the 
shortening of muscle (alkaloids, caffeine) on the 
activity of muscle adenosinetriphosphatase was 
investigated. Actin-free myosin and actomyosin 
served as the source of the enzyme and adenc- 
sinetriphosphate (ATP) as the substrate (method 
of Szent-Gyérgyi and the modified method of 
Greenstein and Edsall as described by Singher and 
Meister). Acetylcholine, in low concentrations, 
increased the activity of the enzyme in splitting 
one phosphate from ATP. Caffeine, d-tubocurarine, 
and potassium, in concentrations corresponding to 
those inducing muscle contracture, decreased the 
activity of the enzyme. The other substances used 
(atropine, ephedrine, morphine, physostigmine, 
prostigmine, quinine, strychnine, and veratrine 
(in concentrations not interfering with the phos- 
phorus determination ) ) did not modify the activity 
of muscle adenosinetriphosphatase. These results 
indicate that acetylcholine, by augmenting the 
activity of adenosinetriphosphatase, may con- 
tribute to a more adequate recovery of the muscle. 

Experimental A-V block, method and discus- 
sion. Witu1aM G, TurMAN (by invitation) and 
JANE SANDS Ross. Department of Pharmacology, 
Syracuse University, College of Medicine. Desiring 
to record a-v bundle depolarization, sharp pointed 
shielded electrodes of silver chloride coated silver 
wire were fused into small glass tubes. These could 
be plunged into anterior or posterior septal regions 
or could be forced through the right ventricular 
wall and brought to rest near or upon the bundle 
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of His. In this additional position pressure usually 
produced temporary block. From direct surface or 
from indirect leads, potentials not reflected from 
the septal leads may appear and vice versa. In 
general, basal septal electrocardiograms have a 
more complex wave form than those from other 
heart areas. During supra ventricular rhythms 
septal P-R is shorter than P-R of indirect leads 
and septal activity precedes that of indirect leads. 
During block, with ventricular pacemakers, septal 
activity usually follows that of indirect leads. 
Records of one experiment with block are available 
where on lead 2 two ventricular pacemakers are 
shown but only one of these registers on the septal 
electrodes. These electrocardiograms from deep 
basal septal contacts probably show depolarization 
of the bundle of His; certainly show altered time 
relations when the pacemaker is ventricular; and 
suggest that not all ventricular premature beats 
spread to every area of ventricular muscle. 

Blood, plasma and extracellular fluid volumes 
in experimental low colonic obstruction. A. H. 
TuTtT.e (introduced by R. R. Overman. Depart- 
ment of Physiology, University of Tennessee, 
College of Medicine, Memphis, Tennessee. Although 
previous investigators (Roberts and Crandall, 
Arch. Int. Med. 50: 150, 1932) and most standard 
texts state that dehydration is an important factor 
in low colonic obstruction, modern methods of body 
fluid measurement have not been applied in this 
condition. Consequently, experiments have been 
performed using such methods to determine the 
nature and magnitude of body fluid changes in low 
colonic obstruction. Following complete experi- 
mental obstruction of the sigmoid colon in 9 dogs, 
simultaneous plasma volumes by the T-1824 dye 
method and ‘‘extracellular’’ fluid volumes by the 
thiocyanate dilution method were determined. 
Between the 16th and 24th post-operative days, 
the following average reductions in total volumes 
were found: plasma 6%, blood (calculated) 14%, 
extracellular fluid 16%, and erythrocyte mass 
(calculated) 25%. However, relative to changes in 
body weight, each of the above values with the 
exception of the erythrocyte mass was found to be 
increased. Since the extent to which the animals 
lost weight exceeded the extent of water loss, it 
is apparent that the primary weight reduction fol- 
lowing low colonic obstruction is due to loss of 
tissue with low water content, presumably fat. 
More severe dehydration has been demonstrated 
in dogs during starvation, yet such reduction in 
body fluid volumes were not fatal, and the animals 
recovered when allowed food and water. We con- 
clude that circulatory embarrassment and/or extra- 
cellular dehydration is not a serious sequel of low 
colonic obstruction 

The effect of low thiamine intake on the reaction 
time of women. W. W. Tutte, Marsorte WILSON 
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(by invitation) and Kare Daum (by invitation), 
Departments of Physiology and Nutrition, State 
University of Iowa, Iowa City. A group of 12 women 
ate a standard diet containing all nutritional re. 
quirements except thiamine. The standard diet 
did not contain more than 0.14 mg. thiamine per 
day. During a 6-week control period all the subjects 
ate the standard diet supplemented with adequate 
thiamine. During this period reaction times were 
measured so as to establish normal means for each 
subject. During a 6-week experimental period 
which followed, 6 subjects ate the supplemented 
diet, and 6 subjects ate the low thiamine diet. 
During this period measurements of reaction time 
were made. Reaction time to a light stimulus was 
measured with a Dunlap chronoscope. A compari- 
son of the means shows that the reaction time of 
those eating low thiamine is significantly longer 
during the low thiamine period than during the 
period of adequate thiamine intake. The data also 
show that the reaction time of those on an adequate 
diet throughout the experiment did not become 
significantly longer. The data also support the con- 
clusion that there was an increase in the dispersion 
of the accumulative frequency distribution of the 
reaction time of the subjects during the period 
that they were eating a diet low in thiamine. 

The effect of nicotine on spinal synaptic conduc- 
tion. A. vaN HARREVELD and Grorce A. FEIGEN 
(by invitation). California Institute of Technology, 
Pasadena, California. In cats reflex action poten- 
tials were led off from the ventral roots of L7 or 
$1, while stimulating the homolateral dorsal root 
at the same segmental level. The injection of 5 
mgm. nicotine per kg. bodyweight depressed or 
completely suppressed the monosynaptic spike, 
having a much smaller effect, which was usually 
temporary, on the multisynaptic activity. In agree- 
ment with this it was found that the kneejerk is 
suppressed, but that the flexion reflex is never 
abolished by such a doses of nicotine. Injecting 
more nicotine (up to 100 or even 200 mgm./kg.) 
caused the return of a monosynaptic spike which 
often became larger than before administration 
of the drug. The multisynaptic activity also was 
considerably increased. In preparations in which 
the peripheral curare-like effect of nicotine was 
prevented by establishing a separate circulation 
in the hind leg, it could be shown that the mono- 
synaptic activity observed after large doses of 
nicotine is the equivalent of a myotatic reflex 
activity (kneejerk) like in the unpoisoned state. 
Nicotine, therefore does not seem to have the 
blocking affect on synaptic transmission in the 
spinal cord which it shows in sympathetic ganglia 
and in striated muscle. The depressing effect of the 
drug in small amounts on the kneejerk is probably 
due to a side action. — 

Effect of acclimatization on blood sugar re- 
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sponse to anoxia. Epwarp J. Van LieReE, J. 
CuurroRD STickKNEY and Davip W. Nortuvp. 
Dept. of Physiology, School of Medicine, West Vir- 
ginia University, Morgantown. Control dogs fasted 
for 24 hours were subjected to anoxic anoxia (254 
mm. Hg) in a low-pressure chamber and blood 


| sugar determinations made at the end of 15 min- 


utes. Several such determinations were made at 
weekly intervals. After the control figure had been 
established, the animals were subjected to inter- 
mittent anoxia (303 mm. Hg) by keeping them in 
a low-pressure chamber four hours a day. Three 
of the four dogs showed acclimatization after a 
period of about 15 days since their blood sugar 
showed no significant elevation when exposed to a 
pressure of 226 mm. Hg for 15 minutes. One ani- 
mal which was extremely sensitive to anoxia 
showed only partial acclimatization. To demon- 
strate that there actually is an acclimatization for 
every altitude and to show that the adrenal glands 
were not exhausted the acclimatized animals were 
subjected to a pressure of 208 mm. Hg for 15 min- 
utes. Three of the four dogs showed a significant 
rise in blood sugar. The animal which showed only 
partial acclimatization died from anoxia. Deac- 
climatization was studied in the three remaining 
dogs. At weekly intervals they were subjected to 
a pressure of 254 mm. Hg and the blood sugar deter- 
mined at the end of 15 minutes. One animal had 
lost most of his acclimatization after about 15 days; 
another started losing its acclimatization after 
about six weeks; another is still acclimatized al- 
though five months have elapsed since he was ex- 
posed to intermittent anoxia. 

The role of the adrenal in the arterial pressure 
responses to severe hypoxemia. A. Van Loo (by 
invitation), A. SuRTSHIN (by invitation) and L. 
N. Karz. From the Cardiovascular Department, 
Research Institute, Michael Reese Hospital, Chi- 
cago, Illinois. We have previously noted the ef- 
fect of severe hypoxemia on the blood pressure of 
the dog. Breathing of pure nitrogen in open-chested 
dogs causes the development of 2n acute severe 
hypoxemia with a primary pressor phase, followed 
ina.minute or so by a progressively falling blood 
pressure. When air breathing is resumed, the blood 
pressure rises rapidly to greater than control levels 
(posthypoxemic rise). We were interested in deter- 
Mining the factors responsible for these pressor 
fesponses, during the hypoxemic phase and in the 
posthypoxemic phase. In unilaterally adrenalec- 
tomized animals, diversion into a syringe of the 
venous blood draining from the remaining adrenal 
resulted in no significant change in the hypoxemic 
pressor phase, but diminished considerably the 
posthypoxemic response. Blood collected in the 
Phase of falling blood pressure during nitrogen 
breathing had markedly more pressor activity 
than that collected during the earlier phases of 


hypoxemia. Reinjection of such collected blood 
immediately after the peak of the posthypoxemic 
response due to extra-adrenal factors caused the 
pressure to rise toa level similar to that attained in 
the control experiment. It is concluded that the ad- 
renal gland plays little part in the production of 
the hypoxemic pressor response, but plays a major 
role in the production of the arterial pressor re- 
sponse after re-aeration. Pressor material liberated 
from the adrenal during severe hypoxemia does not 
exert its pressor effect until the tissues are re- 
oxygenated. 

Post-fracture nitrogen loss with and without 
methionine supplements to good and poor pro- 
tein diets. L. Van Mipp_eswortH and D. H. 
Corp (introduced by J. P. QuicLEY). Division of 
Physiology, University of California, Berkeley, and 
University of Tennessee, Memphis. The effect of 
fracture upon daily urea + ammonia excretion was 
determined upon 6 groups of rats (6 animals per 
group) over periods of 20-90 days. The effects of 
the following synthetic dietary regimes were stu- 
died: (I) Complete diet containing 20% fibrin as 
the only protein. (II) Same as (I) but enriched 
with 2% dl-methionine. (III) Containing 10% 
casein as the only protein, otherwise ecmplete. 
(IV) 9% casein plus 2% dl-methionine herwise 
complete (same nitrogen content as I] .)}. Young 
adult female rats, which had stopped growing, were 
used with (I) and (II). Young adult males were 
used with (III) and (IV). The daily dietary in- 
takes (9 gm. of diet/day) were limited such as to 
prevent growth. The animals weighed 175-200 gm. 
and their weights were maintained relatively con- 
stant over a 30-day control period. After single 
femur fractures the rats on (I) and (II) showed a 
cumulative loss of 200-400 mg. of nitrogen (above 
their basal excretion) during the first 8-10 days, 
after which their excretion returned to basal levels. 
The cumulative urea + NH; los of animals on 
diets (III) and (IV) was 200-280 mg. of nitrogen 
but this required 24-28 days. Sham operations on 
(III) and (IV) resulted in the cumulative loss of 
only 20-60 mg. of nitrogen and the increased" ex- 
cretion was not observed after 6-8 days. No con- 
sistant effect of methionine was demonstrated. 

Vitamin A deficiency in pregnancy. G. vAN 
WaGENEN. Dept. of Obstetrics and Gynecology, 
Yale School of Medicine, New Haven, Conn. 
Normal pregnant monkeys and pregnant monkeys 
which had been less than a year on a diet de- 
ficient in Vitamin A were studied. The des- 
quamation of keratinized epithelial cells as re- 
corded in percentage of sediment in the vaginal 
lavage (method of Hartman) indicates ovarian ac- 
tivity. In young monkeys, before menarche, lavage 
yields few cells; while during the menstrual cycle 
vaginal contents may reach 50 to 100% density re- 
flecting estrogen stimulation, then dropping at the 
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cycle end. During early pregnancy in the normal 
monkey desquamation remains at high levels as 
the many keratinized layers of superficial cells are 
shed just before, during and immediately after 
‘<mplantation bleeding’’. In this first trimester the 
epithelium is reduced to a twentieth of its original 
thickness and appears as an inactive mucous mem- 
brane only a few cells thick. During the latter two- 
thirds of pregnancy, fluid from the vagina is clear 
and cell content extremely low. Paralleling this 
change in epithelial proliferation is the diminishing 
activity of the ovary. 

In the A-deficient monkey keratinization of the 
vaginal epithelium persisted throughout preg- 
nancy. This modification from the normal repre- 
sents the imposed effect of vitamin A depletion 
common to many body epithelia and has been de- 
scribed in the pregnant rat by Mason (’35). The 
epithelial change here described in the monkey is 
probably an early digression from the normal at a 
low level of vitamin deficiency because it was com- 
patible with the production of viable young show- 
ing no external developmental changes such as 
Warkany and Schraffenberger (’44) described in 
the rat. 

Fractionation studies of enterogastrone activity 
in pyloric ligation rats. FRANK VisscHER. From 
the Research Laboratories of The Upjohn Com- 
pany, Kalamazoo, Michigan. We have submit- 
ted preparations of enterogastrone to electro- 
phoretic separation at pH 7.5 and have tested 
the resultant fractions for anti-secretory activity 
in pyloric ligation rats, using light barbiturate 
anesthesia and a two-hour collection period. Seven 
fractions were each tested at three or more dosage 
levels to determine, by interpolation, the dose re- 
quired for 50 per cent inhibition of volume of secre- 
tion. The fractions in order of increasing mobility 
gave the following approximate dosage require- 
ments in mg. per kg. of rat: 6, 12, 23, 20, 18, 30, and 
35. The most mobile fraction showed no inhibition 
at 20 mg. per kg. The original material had a dosage 
requirement of 10 to 15 mg. per kg. 

We have also performed dialysis experiments 
involving three changes of external solution over a 
72-hour period. About 50% of the material and 
nearly all of the remaining activity was recovered 
from the external solution. This material had an 
anti-secretory activity fully equal to that of the 
starting material, while the soluble fraction of 
non-dialysable material was nearly inactive. 

The capacity changes in the pulmonary vascular 
bed with the respiratory cycle. Maurice B. Vis- 
SCHER. University of Minnesota. Experiments were 
performed with isolated lungs from heparinized 
dogs to determine pulmonary vascular bed volume. 
Cannulae were fixed in the pulmonary artery and 
left atrium respectively, connected to calibrated 
tubes acting as recording reservoirs. The levels 
of fluid in the calibrated tubes were recorded by 
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motion picture photography. The lung, cannulae 
and volume recorders were placed in a glass cham- 
ber, the tracheal tube was led out of the chamber 
and a second outlet was provided to alter the 
‘“ntrathoracic”’ pressure. This system differs from 
those used previously by others, in that the head 
of pressure on the blood in the pulmonary vessels ig 
always exposed to ‘‘intrathoracic’”’ pressure. The 
earlier workers exposed the blood reservoirs to 
atmospheric pressure. Using the physiologically 
correct pressure head as described above entirely 
different results are obtained from those described 
by previous workers. It is found that the maximum 
blood capacity of the pulmonary vessels occurs at 
an “‘intrathoracic’”’ pressure of —4.0 cm. H,0. At 
more negative pressures the capacity of the lung 
vessels decreases progressively. For example, at 
— 20.0 cm. H,0 in a 15 kg. dog with lungs weighing 
108 gms. containing 50 cc. of expressible blood the 
decrease in lung vascular capacity was 2.3 cc. When 
the pulmonary vessel reservoirs are exposed to the 
same pressures as those acting on the lungs it is 
found that changes in “‘intrathoracic’’ pressure in 
the ranges of normal inspiration and passive ex- 
piration result in decreases in lung vessel capacity 
during inspiration, proportional to the degree of 
lung inflation, and increases during expiration. 
Pupil dilatation in darkness as effected by in- 
tensity and duration of preexposure to white 
light. Invinc H. Waaman. Department of Phys- 
tology, Jefferson Medical College, Philadelphia. The 
course of pupillary dilatation in total darkness was 
determined for humans and rabbits following an 
exposure of two minutes duration to different 
brightnesses (1.6, 16, 52 footlamberts) of/white 
light and following varying durations (15 seconds 
to 3 minutes) of exposures of a constant brightness. 
For the human, the visual field subtended an angle 
of 17° fixated centrally. The measurements were 
made by means of infrared photography. After the 
stimulus light is turned off, the pupil dilates 
rapidly for the first twenty seconds at which point 
it has reached more than half its maximum diam- 
eter. It dilates slowly from then on until it reaches 
its maximum size in about 6 to 10 minutes. The 
initial point of the pupillary dilatation curve and 
as a result, its subsequent course are determined 
by the intensity of preexposure. After exposure to 
a high intensity the pupil is smaller than after 
exposure to a lower intensity and therefore, the 
curve describing its course of dilatation is dis- 
placed to the right of the latter on the time axis. 
The curves, as far as can be determined are paral- 
lel. Varying the length of exposure of a preadapting 
light of constant intensity does not displace the 
curve. Such curves tend to follow similar courses. 
The course of pupillary dilatation seems to be 
determined, therefore, by the size of the pupil 
immediately after the light stimulus is removed. 
The effects of percutaneous stimulation on the 
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drculation in normal and in paralyzed extremities. 
k.G. Wax, J. C. Terrier (by invitation) and 
f. C. Evxins (by invitation). Rochester, Minne- 
wta. After control values for blood flow were es- 
tablished, the muscles in normal and in paralyzed 
extremities were stimulated percutaneously by the 
wse of repeated condenser discharges at a frequency 
of about seventy stimuli per minute for a period 
of fifteen minutes. Determinations of blood flow 
were again taken at the end of the period of stimula- 
tion. The venous occlusion plethysmograph with a 
compensating spirometer recorder was used for 
the measurement of blood flow. Before and after 
simulation of the extremities, skin temperatures 
were recorded galvanometrically. After electric 
simulation of the spastic lower extremities of 
seven subjects, the blood flow in the stimulated 
extremities consistently showed an increase (in 
ewery one of the twenty-two experiments) which 
averaged 111 per cent over the control flow, with 
arange of plus 32 per cent to plus 340 per cent. The 
changes in skin temperatures were inconsistent; 
mmely, in twenty-one experiments, the skin tem- 
peratures were reduced in three and increased in 
the rest. After stimulation, the spastic patients 
experienced a reduction in their spasticity which 
varied in magnitude and duration. Similarly, after 
stimulation the blood flow in normal lower extremi- 
ties of eight healthy subjects consistently showed 
an increase which averaged 86 per cent, with a 
range of plus 10 per cent to plus 210 per cent. Nor- 
mal subjects could not tolerate stimulation with 
the same intensity as that applied to paralyzed 
subjects. Of the eight subjects, six showed, after 
stimulation, a reduction in the skin temperature 
ofthe stimulated extremity, one showed no change, 
ad one showed an increase. 

Sixteen experiments were performed on the flac- 
tid lower ext.emities of seven subjects who had 
wer motor neuron paralysis. After stimulation, 
fur patients showed a reduction in blood flow, 
one showed no change, and the rest showed a slight 
increase ; the average was plus 17 per cent and the 
lange was minus 41 per cent to plus 48 per cent. 
Before and after electric stimulation the skin tem- 
peratures were recorded in 15 experiments, in nine 
they were decreased after stimulation, and in six, 
inreased. The increase in blood flow occurring 
iter electric stimulation concomitant with reduc- 
lion in skin temperature in spastic and in normal 
tttremities, and the insignificant increase in flow 
inatrophic flaccid extremities after stimulation, 
indicate that the increase in blood flow is con- 
itibuted chiefly by activated muscles. 

Interconversions of retinene and vitamin A in 
titro. GzorcE Wap. Biological Laboratories of 
Harvard University, Cambridge. In intact retinas 
the bleaching of rhodopsin by light liberates the 
arotenoid retinene:, which is subsequently con- 
verted to vitamin A,. These processes can occur in 
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the complete absence of oxygen, and in tissues poi- 
soned with iodoacetate. Suspensions of isolated 
rod outer limbs, however, appear unable to convert. 
retinene to vitamin A. In 1942 we prepared a cell- 
free brei from cattle retinas which accomplished 
this conversion. These experiments were inter- 
rupted by the War and have only now been re- 
sumed. Dark adapted retinas can be lyophilized, 
ground in a mortar, and extracted exhaustively in 
the dark with petrol ether. The residue, stirred up 
with neutral phosphate buffer, contains unaltered 
rhodopsin. On irradiation this bleaches, and the 
retinene formed is converted quantitatively to 
vitamin A. Recently the reverse conversion of 
vitamin A to retinene has been reported (Ball, 
Goodwin and Morton, Biochem. J., 40, Proc. lix, 
1946). Vitamin A alcohol, let stand in the cold for 
several days in contact with solid manganese diox- 
ide, is replaced by a substance having a spectrum 
and yielding an antimony chloride test like those 
of retinene. We have confirmed these observations. 
We find that the adsorption of vitamin A by man- 
ganese dioxide plays an important part in the proc- 
ess. Retinene is less strongly adsorbed, and as fast 
as it forms it is displaced by new vitamin A. One 
can perform the conversion within a few minutes 
at room temperature, using a short column of man- 
ganese dioxide, pouring a petrol ether solution of 
vitamin A in at the top and drawing off a solution 
of retinene in the filtrate. 

Further studies on the treatment and prophy- 
laxis of experimental renal hypertension with 
renal extracts. G. E. WAKERLIN, JoHN MARSHALL, 
Hrroakt Mrinatoya, Rurus WALKER and A. 
Kaptan. Department of Physiology, University of 
Illinois, College of Medicine, Chicago. In further 
work to determine the mechanism of the antihyper- 
tensive effect of hog renal extracts and to obtain a 
consistently potent, purified extract, we studied 
2 new crude hog renal extracts in the treatment of 
renal hypertensive dogs and 5 fractions of one of 
the crude extracts in the prophylaxis of experi- 


‘mental renal hypertension in dogs. One of the 


crude extracts was prepared as previously de- 
scribed, except that autolysis was minimized by 
prompt acetone treatment at —20°C. Daily intra- 
muscular injections of this extract for 10 months 
produced only a fair antihypertensive effect and 
high serum antirenin titres (10 and 16 units per 
cc.) in 2 renal hypertensive dogs. Treatment with 
the second extract prepared from Viobin processed 
kidney powder for 5 months gave no antihyper- 
tensive effect and no antirenin in 2 hypertensive 
dogs and a fair effect and modest antirenin titre 
(2 units) in one animal. Five ammonium sulfate 
fractions were studied prophylactically. Only one 
dog was protected against chronic experimental 
renal hypertension, 8 animals developed chronic 
hypertension similar to 11 of the 14 controls, and 
2 dogs developed renal insufficiency without hyper- 
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3 of the controls which died in typical malignant 
hypertension. The antirenin titres of the treated 
animals varied from 0.4 to 22 units, with 5 unit 
titres for the protected dog and the two animals 
showing fatal renal insufficiency without malig- 
nant hypertension. 

The data do not permit conclusions relative to 
the renin-antirenin mechanism as operative in the 
modest therapeutic and prophylactic effects ob- 
served. The results suggest that preliminary renal 
autolysis may be of significance in determining 
antihypertensive extract potency. 

The relationship between anticoagulants and 
lipemia. J. M. Waupron (by invitation), and 
M. H. F. Frrepman. Department of Physiology, 
Jefferson Medical College, Philadelphia. Hahn 
(1943) and Weld (1944) reported that a small dose 
of heparin intravenously cleared alimentary lipe- 
mia within five minutes and that this phenomenon 
did not occur in vitro. We found that heparin not 
only clears alimentary lipemia but also lipemia of 
carbon tetrachloride poisoning. Furthermore, other 
anticoagulants (a synthetic heparin-like sulfonated 
polysaccharide and pontamine fast pink B.L.) have 
the same effect. In addition to clearing alimentary 
lipemia heparin has a reverse effect. If corn oil is 
administered in an amount which, in itself, does 
not produce lipemia, the blood will become lipemic 
within five minutes after the intravenous injection 
of heparin or the other anticoagulants. This 
lipemia-potentiating effect of anticoagulants does 
not occur in vitro or without prior administration 
of fat. Thus an attempt has been made to utilize 
this property of heparin as a test for intestinal 
absorption of fat. As used by previous authors and 
by us the term ‘‘lipemia’’ refers only to the tur- 
bidity of the serum or plasma without reference to 
the quantity or physical state of the fat. The 
turbidity returns to the heparin-cleared serum if 
left in a test tube at room temperature for eighteen 
hours, whereas the lipemia induced by heparin does 
not clear under the same conditions. The occur- 
rence of both the lipemia-clearing and lipemia- 
potentiating effects are correlated with blood coagu- 
lation time. The anticoagulant effect of heparin is 
modified by the ingestion of fat. 

Action potentials induced by indirect stimula- 
tion of rat muscle after adrenalectomy, KCl 
treatment and tetanus. Suepparp M. WALKER. 
Dept. of Physiology, Washington University School 
of Medicine, St. Louis, Mo. The records were ob- 
tained under ether anaesthesia from immature 
rats. Action potentials were recorded from the 
gastrocnemius muscle with a cathode ray oscillo- 
graph. Mechanical records of muscle contraction 
were made simultaneously using an isometric lever 
and optical recording. The cut sciatic nerve was 
stimulated with brief shocks 3 to 4 times threshold 
strength. The records from adrenalectomized ani- 
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tension and without arteriolonecrosis in contrast to 









mals were obtained after the appearance of signs 
of severe adrenal cortex insufficiency. Normal rats 
were injected intraperitoneally with 40 to 9 
mgm. of KCl per 100 grams of body weight. Tetanus 
was produced by repetitive shocks at the rate of 
200 per sec. for 1 to 2 seconds. Control records were 
made from rested muscle of normal rats. 

The mechanica! responses to single stimuli were 
larger in muscle of adrenalectomized, KCl-treated 
or tetanized rats than in muscle of control animals, 
The action potentials which accompanied the large 
mechanical responses showed no electrical activity 
which could be separated from the initial action 
potentials either when both lead electrodes were 


placed in the belly or when belly to tendon leads ' 


were employed. The duration of action potentials 
was longer in muscle after adrenalectomy, KCI 
treatment or tetanization than in control muscle. 
The height of action potentials was reduced by 
KCl treatment and by tetanization. The results 
indicate that the increase of mechanical response 
of adrenalectomized, KCl-treated and tetanized 
muscle to single stimuli is due to increased contrac- 
tile strength of the muscle rather than to repeti- 
tive response of a part of the muscle fibers. 

Effect of secretin and pancreozymin on amylase 
and alkaline phosphatase of dog’s pancreas. C. C. 
Wana (by invitation) and M. I. Grossman. Dept. 
of Clinical Science, University of Illinois College 
of Medicine, Chicago. Highly purified secretin dis- 
solved in saline was constantly injected by means 
of a perfusion pump into the femoral vein of anes- 
thetized dogs with a cannula in the major pan- 
creatic duct. Increase of flow was brought about by 
increasing the rate of injection of secretim. At least 
three or four samples of pancreatic juice were col- 
lected at each secretory rate level. Pancreozymin 
was injected in a single dose of 20 mg. during the 
response to a constant dose of secretin. All the 
samples were assayed for amylase and alkaline 
phosphatase content. 

It was clearly shown that secretin had no stimu- 
lant effect on enzyme production, neither amylase 
nor alkaline phosphatase. As the volume of pan- 
creatic juice was increased after increasing the 
rate of secretin injection, the concentrations o 
both of these enzymes were decreased, and the 
amounts of enzyme discharged per minute re 
mained essentially unchanged in case of amylase 
and decreased in case of alkaline phosphatase. Pat- 
creozymin, however, increased the concentration of 
amylase in the juice three or four-fold, but the alks- 
line phosphatase remained unchanged. This sug: 
gests a very significant point; namely, that the 
source of enzyme production is probably not the 
same for phosphatase as for the other enzymes il 
the pancreas. We propose that the ductule cells are 
responsible for the production of the phosphatase 
and the acinar cells for the other three enzymes, 
namely amylase, trypsinogen and lipase. Histo 
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chemical demonstration of alkaline phosphatase in 
pancreatic tissue of the dog supports this proposal. 
Serum accelerator globulin: quantitative deter- 
mination, purification and properties. ARNOLD G. 
Ware (by invitation) and Watrer H. SEEGERS. 
Department of Physiology, Wayne University, Col- 
lege of Medicine. Following the discovery of a factor 
in plasma which accelerates the interaction of pro- 
thrombin, thromboplastin, and calcium ions, we 
found that a similar factor is present in serum but it 
is far more potent in its accelerator action (Ware, 
Murphy and Seegers, Science, in press). We refer 
to the plasma factor by the term, plasma Ac-glob- 
ulin, and to the serum factor by the term, serum 
Ac-globulin. Thrombin produces serum Ac-globulin 
from plasma Ac-globulin, apparently by catalytic 
action. Plasma Ac-globulin Thrombin Serum Ac- 
globulin. Extremely small amounts of thrombin will 
produce the change. Larger amounts of thrombin 
have a similar action but in addition actually de- 
stroy the accelerator activity. The chemical prop- 
erties of serum Ac-globulin are so similar to the 
properties of plasma Ac-globulin that the same 
method is used for purification as that described for 
the plasma accelerator factor (Ware and Seegers, J. 
Biol. Chem., in press). Serum Ac-globulin has been 
obtained in concentrated form both from serum and 
from defibrinated oxalated plasma. It has also been 
obtained in high yields from defibrinated oxalated 
plasma after storage for 22 days at 5°C. This fact 
and other data indicate that serum Ac-globulin is 
relatively stable in serum. Quantitative measure- 
ments of its activity depend upon its ability to 
accelerate the interaction of prothrombin, throm- 
boplastin, and calcium ions. This is done by an 
adaptation of the 2-stage prothrombin analysis. 
Influence of tea from leaves of Ceanothus amer- 
icanus on blood pressure of hypertensive rats. 
Herene Wasti. Dept. of Anatomy, Hahnemann 
Medical College, Piiladelphia. Leaves of Ceanothus 
americanus (Rhamacea family) have been used 
widely as a satisfactory tea-substitute during the 
American Revolutionary War. The taste of this 
popularily called ‘‘New Jersey tea”’ is slightly more 
astringent. In 1926 Ceanothin, alcoholic extract of 
the root bark from the shrub has been shown to 
have marked blood pressure and clotting time re- 
ducing properties. The tea was tested on hyperten- 
sive rats, which were fed it once daily by hand. 


Mm. Hog systolic blood pressure 

















New Cessa- Reduction 
7 Hyper- | Jersey | tion of : 
Normal consionl tea tea —— 
feeding | feeding 
Average.....| 126 168 | 132 168 —36 
Range...... 108-140 | 128-230 | 103-163 | 128-230 | —3 to —80 
—— 
Average.....| 126 182 147 185 —35 
Range... ... 110-140 | 154-230 | 119-171 | 160-230 | —16 to —62 
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During tea-feeding-periods (first group, 18 rats, for 
12 days; second group, 18 rats, for 24 days) reduc- 
tion of hypertensive blood pressure increased in 
steps up to 6-8 days, when the final level character- 
istic for each individual rat is reached. Lengthening — 
of tea-feeding periods does not achieve better re- 
sults. The values refer to the whole pre-feeding, 
feeding and after-feeding periods averages; blood 
pressures were measured every 4 days. G. W. 
Boericke, Dept. of Therapeutics, Hahnemann Med- 
ical College, observed recently in a number of hos- 
pitalized cases of essential hypertension also en- 
couraging reductions of blood pressure levels under 
New Jersey tea medication. This study, on animals 
as well as on patients, will be continued. 

Regeneration of insulin fibrils with several re- 
agents and the nature of the inter-insulin bond. 
Davip F. Wavau, M. JANeTre Situ (by invita- 
tion), and DarrHeEa F. FEeartna (by invitation). 
Dept. of Biol., Mass. Inst. of Tech., Cambridge. 
Insulin fibrils (Waugh, J. Am. Chem. Soc. 66, 663, 
1944) may be regenerated yielding products re- 
sembling insulin in crystallization, biological activ- 
ity, and fibril formation. Some compounds produc- 
ing regeneration are : (1) Acids : 40% sulphuric acid 
at minus 10°C., and 38% hydrochloric acid at plus 
5°C. give crystalline yields of 50%. (2) Alkalis: 
0°C. to 15°C., 0.03N, and times of 5 to 10 minutes 
give 90% yields. (3) Liquid ammonia: minus 70°C. 
yields 90-95%. (4) Phenol: regenerates over wide 
ranges of temperature and concentration giving 
maximum yields above 90%. Several compounds 
such as nitrobenzene, chlorobenzene, and pyridine 
do not regenerate fibrils themselves and inhibit re- 
generafion with phenol. After treatment with such 
compounds fibrils may be recovered and subse- 
quently regenerated with phenol, thus showing 
that they do not regenerate and destroy the regen- 
eration product. Salts, i.e. 0.1N sodium chloride 
and sodium acetate, inhibit regeneration with those 
compounds tested (2 and 4) indicating that repul- 
sive forces between similarily charged particles are 
important. This agrees with the inability of phenol 
to regenerate over a 3 pH unit range near the iso- 
electric point. At 60°C. and fibril concentration of 
0.4%, 10-12% phenol regenerates rapidly. In 5% 
phenol fibrils will elongate in the presence of native 
insulin. An attempt will be made to show that these 
observations support a conclusion drawn previously 
(loc. cit.) that the inter-insulin bond is due to the 
coalescence of hydrophobic residues. 

Leucocytosis of guinea pigs deficient in the anti- 
stiffness factor. VincintA WEIMAR (by invitation) 
and Rosatinp Wuuzen. Dept. of Zoology, Oregon 
State College. Guinea pigs fed a skim milk diet, 
supplemented by the known vitamins and neces- 
sary minerals but deficient in the anti-stiffness 
factor, developed a characteristic wrist stiffness. 
Autopsies showed the muscles to be finely streaked 


‘with calcium deposits running parallel to the 
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muscle fibers. Large deposits of tricalcium phos- 
phate were frequently found along the body wall, 
around the joints, and in numerous organs (Wulzen 
et al., Am. J. Physiol. 133, 500, 1941). Leucocyte 
enumerations were made on 26 guinea pigs which 
had been fed for 15 to 98 weeks on the diet deficient 
in the anti-stiffness factor. These animals had white 
counts of 11,000 to 30,000 (mean 17,668). Fifty-five 
young and adult male and female guinea pigs on a 
grain and kale diet had leucocyte counts of 4,000 to 
11,900 (mean, 7,459). The ‘‘Student’s”’ t-test was 
used to demonstrate the difference in the means of 
the two groups. The ¢ was —14.33; degrees of free- 
dom 79. These results indicate that deficiency of 
the anti-stiffness factor in guinea pigs produces a 
significant leucocytosis. 

The effect of serum hypersensitivity reactions 
upon the electrocardiogram. Grace E. WERTEN- 
BERGER and RoBerTA HAFKESBRING. Department 
of Physiology, Woman’s Medical College of Pennsyl- 
vania, Philadelphia, Pennsylvania. During an in- 
vestigation of the effects of the sulfonamides upon 
the myocardium, electrocardiographic changes in- 
dicating alterations in the physiologic state of the 
muscle as shown by prolonged conduction time, ST 
segment deviation and change in the direction of 
the T wave were found in 15% of the animals. No 
electrocardiographic changes occurred with the 
initial course of the drug, even in animals whose 
controls showed prolonged conduction time, heart 
block and ST segment shifts indicating established 
cardiac pathology. The cardiac changes appeared 
with subsequent courses of the drug and, although 
transient in some and persistent in others, were 
always associated with severe drug reactions. 

Since the side reactions to the sulfonamides 
suggest hypersensitization with the drug acting as 
the sensitizing antigen, the present study to com- 
pare the functional effects of serum sickness and 
sulfonamide hypersensitivity upon the myocardium 
was begun. In the first series of serum sensitized 
rabbits, the electrocardiogram showed only asphyx- 
ial changes in the animals dying of anaphylactic 
shock and no significant changes have as yet ap- 
peared in the three animals that survived the 
shocking dose. The second series is now being 
followed. In the series of serum sensitized dogs 
now being studied, changes have appeared in the 
electrocardiogram which cannot be attributed to 
asphyxia. 

The renal excretion of strong electrolytes. 
LAURENCE G. Wesson, W. PARKER ANSLOW, JR. 
AND Homer W. Smitru. New York University 
College of Medicine. Indirect evidence (Smith, 
Oliver et al.) indicates that roughly 85 per cent of 
the sodium and water in the glomerular filtrate are 
reabsorbed by the proximal tubule and thin limb 
in the mammalian kidney, and that tubular urine 
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is isosmotic with plasma half way down the prox. 


imal tubule (Oliver et al.). Further quantities 
of sodium and water are reabsorbed in the distal 
tubule by independent processes. Observations 
on dogs during osmotic diuresis induced by man. 
nitol reveal that up to 65 per cent of the water of 
the glomerular filtrate may be excreted with g 
simultaneous excretion of only 27 per cent of the 
filtered sodium. The sum of the osmotic con- 
stituents in the urine remains practically identical 
with the plasma. It is concluded first, that the 
proximal reabsorption of sodium and water are at 
least partially independent processes and second, 
that proximal water reabsorption is a process of 
passive diffusion initiated by the active reabsorp- 
tion of sodium, with its attendant anions. Passive 
osmotic equilibration may be completed in the thin 
limb so that the urine delivered to the distal tubule 
is normally isosmotic with plasma. If the limiting 
values in either sodium or water reabsorption in 
the distal tubule can be determined experimen- 
tally, the partition of both constituents between 
proximal and distal reabsorption can be calculated. 

Tentative evidence is adduced that under the 
action of ADH distal reabsorption of water reaches 


a maximal rate (Te. >) and that under condi- 
2 


tions conducive to stability the distal reabsorption 
of sodium is also limited by a maximai rate 
(Tk...) Under such conditions sodium excretion 
is conditioned by the filtration rate as well as the 
plasraa level of sodium. 

Effect of low sodium and Kempner diets on renal 
hemodynamics and electrolyte excretion in hyper- 


.tensives. RayMonp E. Weston, Leon Hepa 


(by invitation), Doris J. W. Escuer (by invite- 


tion), and Louis Lerrer (by invitation). Medical E 


Division, Montefiore Hospital, New York 67, 
N. Y. The Kempner rice diet, which has been 


recommended for the treatment of hypertension, § 


provides an opportunity to follow changes in renal 
hemodynamics and electrolyte excretion during 
severely restricted sodium and protein intake. 
Therefore, in selected hypertensive patients with- 
out demonstrable specific renal pathology , glomeru- 
lar filtration rates, renal plasma flows, maximal 
tubular PAH excretory capacities, and sodium, 
chloride, and urea excretions were studied on nor- 
mal diets, after several weeks on low sodium (08) 
but normal protein (65 grams) diets, and after 
four to sixteen weeks on the Kempner (0.2 grams 
sodium and 30 granis protein) regime. 
Preliminary observations indicate that in hyper 
tensives, the low salt diet produces a decrease ii 
filtration fraction, since there is a significant de- 
crease in GFR witha lesser change in RPF, and n0 
change in T,,,,,- In some patients, the more 


severe sodium restriction and/or the reduced pr 
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tein of the rice diet result in a further decrease in 
GFR, a greater decrease in RPF, and some diminu- 
tion in Tmp,, As the diets were varied, the 


§' changes observed in electrolyte excretion were 


as expected, with certain exceptions which ap- 
parently are characteristic of the hypertensive 
kidney. In this small series, none of the patients 
exhibited a significant drop in blood pressure while 
on either the low salt or the rice diet. 

Further experimental analysis of these results 
is in progress, with particular emphasis on the 
influence of plasma volume, extracellular fluid 
volume, electrolyte and protein metabolism, and 
endocrine factors. 

Effects of exercise on renal circulation. H. L. 
Waite and Doris Rotr (by invitation). Dept. of 
Physiology, Washington University School of 
Medicine, St. Louis, Mo. The effects of exercise on 
para-aminohippurate (PAH) and inulin clearances 
(subcutaneous administration), on venous plasma 
glucose, mean blood pressure (diastolic plus 40% 
pulse pressure), renal vascular resistance, and 
urine protein were determined in six normal human 
males. Blood pressures were not obtained during 
exercise. Control periods were during recumbency. 
Light exercise (walking alternating with slow run- 
ning for 15 minutes, or slow running for 12 minutes) 
produced a slight fall or no change in PAH clear- 
ance, with slight further falls in first two post- 
exercise periods; there was no significant change in 
filtration fraction. 

Heavy exercise, to exhaustion, panting and pro- 
fuse sweating, by running at maximum capacity for 
12 minutes, gave great falls (to 20% of normal) in 
PAH and inulin clearances during exercise; the 
values had not returned to normal within 60 
minutes. Filtration fractions showed no consistent 
changes during and after exercise. Renal vascular 
resistance increased at least 5 fold (taking mean 
arterial pressure during exercise as normal) during 
exercise and was still somewhat above normal an 
hour later. All urines were protein-free before and 
during heavy exercise, but urines formed during 
first and second post-exercise periods contained 
protein, which had disappeared by the third 20 
Minute post-exercise collection. This supports 
but does not prove the view that during heavy 
exercise many glomeruli may have no blood flow. 
Rise in plasma glucose, probably indicative of 
adrenalin output, was slight or absent on light, but 
up to 100 mgm. % on heavy exercise. 

Circulatory responses to exposure to barometric 
pressure of 30 mm. Hg. Witi1amM V. WHITEHORN. 
Dept. of Physiology, Ohio State Univ. Nembutal 
anesthetized dogs explosively decompressed from 
56045 to 30+5 mm. Hg show drops in arterial 
pressures initially similar to those seen following 
explosive decompression to less extreme pressures. 
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Recovery to normal levels during exposure to the 
reduced pressure does not occur, however—mean 
pressures falling to an average level of 70.7 mm. Hg 
30 sec. after decompression and remaining essen- 
tially unchanged for periods up to oné minute. | 
Arterial pressure curves indicate marked diminu- 
tion in pulse pressures or actual disappearance of 
arterial pulses within 30 seconds after decompres- 
sion although e.c.g. records show continuing elec- 
trical cardiac activity. Observations on exposed 
arteries and veins under these conditions reveal 
massive venous but absent arterial intravascular 
bubble formation. The described phenomena do not 
occur with decompressions to final pressures 
greater than about 50 mm. Hg. It is postulated that 
the circulatory changes described are the result of 
blocking of veins and pulmonary vessels by gas 
formation with resulting reduction or absence of 
left ventricular output. The maintenance of mean 
arterial pressure at a constant low level under these 
conditions is not entirely clear but may be the re- 
sult of increased tissue pressures due to interstitial 
gas formation at final pressures less than 47 mm. 
Hg. 

Rhesus hyperkinesia by subthalamic lesion. 
JoHN R. Wuittrer introduced by Frep A. 
Mert eR. Department of Neurology, Columbia Uni- 
versity, College of Physicians and Surgeons. (Mo- 
tion Picture). A variety of abnormal involuntary 
movements have been produced in rhesus monkeys 
by small electrolytic lesions placed in the region of 
the subthalamic nucleus with stereotaxic tech- 
nique. Choreoid, athetoid, and choreo-athetoid 
patterns appeared upon recovery from anesthetic 
and persisted in most cases until sacrifice, as long 
as two months after operation. They varied among 
the animals from the appearance of irregularly 
alternating movements at a single joint to such 
forceful sequences in axial and appendicular 
muscles that hips and limbs were flung about in a 
violent manner and the act of feeding became a 
hectic conflict between voluntary and involuntary 
activity. Unequivocal hyperkinesia appeared in 
20 monkeys of a series of 80, and in every instance 
the subthalamic nucleus was involved by the 
lesion. In 37 animals for which histological prepara- 
tions are available to date the subthalamic nucleus 
was damaged in 11 who showed no hyperkinesia. 
Tentative analysis suggests that in these cases 
the involvement of the nucleus in the lesion was 
small, or extension by the lesion into surrounding 
structures was considerable. 

Lantern slides illustrate the lesions and a motion 
picture demonstrates varieties of hyperkinesia 
obtained. 

Preparation of anti-ulcer substance from bovine 
urine. ARNE N. Wick and Frances PAULs (intro- 
duced by Eaton M. MacKay). Scripps Metabolic 
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Clinic, La Jolla, Calif. The preparation of an 
anti-ulcer factor from human urine by charcoal 
adsorption has previously been reported (Wick, 
Irish, Pauls, and MacKay, Proc. Soc. Exper. Biol. 
and Med., 64: 40, 1947). Examination of cow urine 
(obtained from milking herds 75 per cent of which 
are customarily bred) for this factor disclosed an 
excellent source for a non-toxic anti-ulcer prepara- 
tion. This material can be obtained by treating the 
urine with carbon followed by elution of the active 
principle with aqueous acetone. Crude dialyzed 
samples obtained by this method completely pre- 
vented gastric ulceration in the rat assay (Pauls, 
Wick, and MacKay, Gastroenterology, 8: 774, 
1947) when administered intravenously at a dose 
level of 100 mg. per kilogram. Chorionic gonado- 
tropic assays in the immature rat gave a negative 
response at 1 I.U. per mg. of test sample. The 
benzoic acid procedure (Gray, Wieczorowski, 
Wells, and Harris, Endocrinology, 30: 129, 1942) 
when applied to bovine urine, in contrast to human 
urine, is not suitable for the isolation of the ulcer 
factor (urogastrone) because of the apparent 
presence of a solubilizing agent. 

The effect of body temperature on the respira- 
tory transformation of intravenous carbohydrates 
in amytal-anesthetized dogs. M. WiERZUCHOWSKI 
(introduced by Witt1am H. CuamBers). Physio- 
logical Institute of the Medical Faculty, University 
of Lodz, Poland. Moderately deep amytal anes- 
thesia was maintained in dogs during continuous 
infusion of sugars at constant rate of 40 g./sq.m./ 
hr., with rectal temperature varying from 33.7- 
41.8°C. Total utilization of carbohydrate, as well 
as ventilation and oxidation, increased with the 
rise of body temperature ; the ratio of ventilation/ 
O; consumption and heat production above basal 
grew constantly. Specific dynamic action of glucose, 
fructose, maltose and galactose, referred to their 
total utilization, increased with body temperature 
according to a straight line equation. The curves 
run parallel and fairly closely to each other (e.g., 
for glucose, 4% at 35°C., 13% at 40°C.) similar at 
a normal range to those of unanesthetized dogs. 
Intravenous glucose at rates of 30-214 g./sq.in./hr. 
was supplied to amytalized dogs for various ranges 
of body temperature. When plotted against blood 
glucose concentration, similar curves were obtained 
for total utilization, ventilation, O. consumption, 
CO, elimination and heat production. The curves 
rose at an exponential rate to a peak value which 
remained constant up to 4000 mg.% of blood glu- 
cose. The peak value was about 1000 mg.% of blood 
glucose when the body temperature fell within 
normal limits. In hypopyrexia the peak was lower 
than 1000 mg.% and in hyperpyrexia it was higher. 
At the peak value glucose oxidation was 3 of total 
assimilation, as in the unanesthetized animal (e.g., 
above 39°C., with a blood sugar of 1200 mg.%, 20 
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g./sq.m./hr. were oxidized out of 100 g. assinj- 
lated). Amytal anesthesia does not seem to effect 
carbohydrate transformation except when changes 
occur in body temperature. Body temperature 
appears to be a factor of great importance in the 
consideration of the specific dynamic action of in- 
travenous carbohydrates. 

Glucose metabolism in marine invertebrates, 
Cuar.es G. WiLBER. The Biological Laboratory, 
Fordham University, New York. There is prac. 
tically no information about metabolism in marine 
annelids to be found in the literature. Some studies 
have been made on the effect of. starvation on the 
lipids in Phascolosoma (1. Cell. and Comp. Phy- 
siol., 29: 179, 1947). A series of experiments was, 
consequently, made to ascertain the effect of in- 
creased temperature on glucose metabolism in the 
annelid, Phascolosoma gouldii. Body fluid was 
removed from 12 specimens, which had been keptat 
20°C. for several days, and analyzed for glucose. 
Using the Folin method an average of 17.3 mg. 
glucose/100 cc. fluid was found. Using the Somogyi 
filtrate 4.6 mg./100 cc. glucose was found. A second 
dozen phascolosomas were put into a salt water 
bath at 30°C. for 30 minutes after which the body 
fluid was analyzed. With the F. method the glucose 
value was 30.2 mg./100 cc. ; with the S. filtrate, 26.1 
mg./100 cc. The differences are statistically signifi- 
cant. Apparently, the increased temperature stim- 
ulated the breakdown of glycogen, stored in the 
muscles or elsewhere, to form glucose. The ultimate 
fate of the large amount of glucose is now being 
studi: d with the view to throwing some light on the 
carbohydrate metabolism of marine invertebrate 
animals. 

Relationship in the dog between inferior vena 
caval pressure and total plasma protein. J. LaRuz 
Witey, Micuart Newron and J. B. Tracy, Jr, 
(introduced by H. C. Bazerrr). Department of 
Physiology, Medical School, University of Penn- 
sylvania, Philadelphia, Pa. Utilizing changes in 
the ratio Total Hb/Total Protein =.Hb concentra- 
tion/Plasma protein concentration (1 — hemato- 
crit) as indicating fluctuations in total plasma 
protein, (Spealman, Newton and Post, Am. J. 
Physiol. 150: 628, Oct. 1947) it was found in human 
subjects that total circulating plasma protein in- 
creased over periods of several hours when posture 
was changed from recumbent to erect. The effect 
on the ratio Hb/Protein, of artificially increasing 
venous pressures below the heart was studied in 
acute experiments on dogs. All animals were first 
splenectomized to eliminate at least one variable 
reservoir of erythrocytes. The inferior vena cava 
was constricted either between the diaphragm and 
heart, or between the renal veins and liver, result- 
ing in elevation of distal caval pressure by 100-200 
per cent. Control animals underwent the same 
operative procedures but had no constriction ap- 
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plied to the vena cava. Results in 7 experimental 
animals compared to 8 controls were inconclusive. 
There was a slight downward trend in the ratio 
Hb/protein when the thoracic inferior cava was 
constricted. However total circulating hemoglobin 
may have changed somewhat under conditions of 
these experiments, and the magnitude of changes 
in ratio do not justify the assumption of changes in 
total protein. Chronic preparations now being 
studied may yield more positive results. 

The asystolic arterial pressure gradient as a 
’ measure of local peripheral resistance. ARNOLD H. 
Wuu1amMs (by invitation) and Henry A. 
ScHROEDER. Department of Internal Medicine and 
the Oscar Johnson Institute, Washington University 
School of Medicine, and Barnes Hospital, St. Louis, 
Missouri. The hemodynamics of any artery may be 
simplified and likened to an expansile reservoir in 
which the pressure is principally regulated by the 
relative rates of cardiac input and arteriolar drain- 
age. When the input is suddenly checked, as in 
diastole, the intraarterial pressure is maintained 
in part by the elastic recoil of the arterial wall but 
toa much greater extent by the rate of outflow into 
the capillary bed. The outflow rate depends on the 
caliber of the arteriolar ‘‘stopcock’’ which is the 
principal site of peripheral resistance. It follows 
that the gradient of blood pressure fall, distal to 
the point of a sudden occlusion of an artery, is 
a measure of the outflow or peripheral resistance, 
and that the arterial pressure approximates the 
local venous pressure with prolonged occlusion. 
This principle has been employed in dogs and man 
asa measure of peripheral resistance in various 
vascular areas. After arterial occulsion at the peak 
of systole the subsequent intraarterial pressure 
gradient has been determined with the Hamilton 
manometer in various end arteries such as those 
supplying the limbs, the mesentery, and the kid- 
ney. It is probable that this technique can not be 
utilized as a quantitative measure of peripheral 
resistance. However, it is extremely useful in 
following the duration and site of local vasocon- 
strictor action after the injection of pressor and 
depressor agents. The changes that occur are 
exaggerated by logarithmic plotting of the pressure 
gradients. Hemodynamic analyses of the factors 
involved and mathematical analyses of the 
gradients obtained are in progress. 

Sodium, potassium and chloride in leucocytes. 
D. L. Witson (by invitation) and J. F. Mangry. 
Department of Biochemistry, University of Toronio, 
Toronto, Canada. Rabbit leucocytes were equili- 
brated in Ringer-Dale solutions which contained 
concentrations of chloride varying from 25 to 160 
m. eq. per litre; by substituting appropriate 
amounts of sodium sulphate for sodium chloride the 
solutions were made isosmotic. Suitable tests 
showed the leucocytes to be viable in all solutions 
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used. Packed cells, obtained by centrifugation, 
were analysed for sodium, potassium, chloride and 
water. The data indicated that intracellular 
chloride concentrations varied directly with those 
outside, always being lower at external concentra- 
tions above 55 m. eq. per litre. Evidence of an 
anion exchange was obtained. Although the analy- 
tical methods used for the determination of sodium 
and potassium gave résults reproducible to + 1%, 
the intracellular concentrations varied over a range 
of + 20%. Under any set of conditions, however, 
the sum of the potassium and sodium concentra- 
tions remained constant suggesting that a recipro- 
cal relation existed between the two cations. After 
aerating gently for 45 minutes in a Ringer-Dale 
solution containing 115 m.eq. of chloride per litre 
(37°C.), the leucocytes contained 80% water, 
80 to 90 m.eq. of chloride, 65 to 100 m.eq. of sodium 
and 75 to 110 m.eq. of potassium per 1. of cell water. 
These figures imply that factors other than the 
external concentration of sodium and potassium 
influence the concentration of these cations within 
the cells. 

Comparative properties of six phenethylamines. 
CraupE V. Winner, Mona M. ANpDERSON (by 
invitation) and Hervey C. Parke (by invitation). 
Research Laboratories, Parke, Davis & Co., Detroit, 
Michigan. The hydrochlorides of phenethylamine, 
its a- and 6-methylated derivatives, and the three 
corresponding N-methyl compounds (racemic 
forms in all cases of asymmetry) were studied along 
with /-ephedrine in phenobarbitalized, atropinized 
dogs. Average molecular pressor potencies (46-500 
ugm./kgm. dose level) ranged between a few and 
several thousandths of epinephrine’s. The 8- 
methylated compounds were significantly -less 
potent. Intravenous nasal-paranasal decongestant 
action was recorded volumetically (special minia- 
ture spirometer). Decongestant efficiency was 
defined as the ratio of decongestant potency to 
pressor potency as determined against respective 
epinephrine scales from a common set of injections 
—an efficiency index with epinephrine set at unity. 
The parent amine and its N-methyl derivative were 
least efficient (significantly less than epinephrine), 
the 8-methylated intermediate, and the amethyl- 
ated most. In general, the primary amines were 
more efficient than the secondary. Inferences con- 
cerning nasal vasoconstrictor efficiency bear reser- 
vations. Durability of action was measured in terms 
of time from beginning of effect until recession to 
half-value. Its ratio to the same measure of the 
equipressor epinephrine response was termed the 
‘duration index’ and was satisfactorily independent 
of dose level. Tachyphylaxis was studied systemat- 
ically by repeated injections at decreasing time 
intervals of ca. equipressor doses (174-571 »gm./ 
kgm.). The non-chain-methylated amines were 
least, the J-methylated intermediate, and the 
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a-methylated most durable and tachyphylactic. 
l-Ephedrine was somewhat less durable and less 
precipitously tachyphylactic than the non-hydro- 
xylated isopropylamines. 

On the nature of tachyphylaxis and related 
phenomena. CLaupE V. WINDER and Mona M. 
ANDERSON (by invitation). Research Laboratories, 
Parke, Davis & Co., Detroit, Michigan. Tachyphy- 
laxis of dl-amphetamine, dl-desoxyephedrine and 
l-ephedrine hydrochlorides, at ca. equipressor dose 
levels, was studied in arterial pressure and nasal 
(de) congestion (calibrated volume recorder) of 
phenobarbitalized, atropinized, vagotomized dogs. 
In each experiment one drug was repeatedly in- 
jected at intervals decreasing from 1 hr. to 10 min. 
Tachyphylaxis in pressor and decongestion effects 
were strikingly parallel. While blood pressure 
more or less completely returned to ‘normal’ 
between injections, successive decongestions of the 
neurally isolated mucosa were relatively well- 
sustained and correspondingly additive. Plots of 
cumulative peak decongestion, as percent. of ‘total 
possible decongestion’ on a probability scale, 
against logarithm of cumulative dose, yielded amaz- 
ingly satisfactory linear fits in all cases. Hypotheses 
met by such plots are: (a) the dynamic proportion 
of a population of ‘receptor points’ occupied by 
the agent is of the nature of a statistical (probabil- 
ity) cumulation according to the agent’s concen- 
tration; (b) the measured end effect is analogous 
to the pyrimiding of successive orders of statistical 
samples between initial physico-chemical event 
and final functional change; (c) the statistical 
distribution is log-normal with respect to the 
agent’s concentration ; (d) a series of tachyphylac- 
tic responses reflect successive (more or less over- 
lapping) stages of cumulative probability of 
receptor occupation; (e) the cumulating factor 
(in equal arithmetic, diminishing logarithmic 
steps) may be more (blood pressure) or less 
(mucosa) compensated between administration. 
Computations predict that tachyphylaxis, poten- 
tiation, and certain passive ‘interferences’ may be 
in important degrees kaleidoscopic manifestations 
of (a) compactness of probability range of agent- 
receptor engagement, (b) dose, (c) disposal, and 
(d) number of previous injections. 

Gastrointestinal and hematological responses 
in dogs to large doses of histamine and an anti- 
histaminic drug. CHARLES A. WINTER and CHARLES 
W. Musuetr (by invitation). Merck Institute for 
Therapeutic Research, Rahway, N. J. Previous 
workers have produced experimental peptic ulcers 
in dogs by prolonged histamine administration. 
However, when an animal is protected against the 
acute lethal effect of histamine by an antihistamine 
agent, relatively large doses of histamine may be 
given, thus reducing to a few days the time re- 
quired to produce ulcers. Antihistaminic drug 
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(Neo-antergan) was administered 10 mg./kg. in 
aqueous solution subcutaneously one-half hou 
before histamine, followed by another dose intra. 
muscularly in oil at the time of histamine adminis. 
tration. Each of 3 dogs received a single injection 
of histamine in oil-beeswax, 20 to 40 mg./kg. intra- 
muscularly. Sacrifice 48 hours later revealed de- 
nudation or discrete ulceration in the duodenum 
in all 3. Typical ulceration was seen in 8 dogs re- 
ceiving 2 to 5 such doses. In this group, sacrificed 
3 to 7 days after the first dose, all animals had 
duodenal ulcers, and 7 had gastric ulcers. 

Hemoconcentration occurred regularly within 2 
to 4 hours following an initial injection of 40-5 
mg./kg. of histamine, and was still apparent, 
though decreased, after 24 hours. Initial leukopenia 
occurred within a few hours, but was sometimes 
masked by the coexisting hemoconcentration. 
However, within 24 hours a leukocytosis of variable 
degree usually developed, which often became more 
marked after additional histamine injections. 
Most animals thus showed a 2 to 4 fold increase in 
total leucocyte count. An increased erythrocyte 
sedimentation rate occurred frequently within 24 
hours. These data indicate that the antihistaminic 
drug prevented neither the gastrointestinal lesions 
nor the hematological effects produced by hista- 
mine. 

The transport and excretion of uric acid in ~l 
IV. The renal mechanism for urate excretion. 
W. Q. Woxrson (by invitation) and R. Le- 
VINE. (From the Department of Biochemistry 
and the Depariment of Metabolic and Endocrine 
Research, Medical Research Institute, Michael 
Reese Hospital, Chicago.) A major obstacle in the 
study of human urate excyetion has been the diff- 
culty of provoking hyperuricemia in normal sub- 
jects without the toxicity seccompanyingi.v.admin- 
stration of urate. This may be overcome by 
administering large fractional doses of nucleate 
orally on the day preceeding the clearance. Admin- 
istration terminates at midnight and clearances are 
determined on a falling curve. Urate levels up to 
12.5 mg.% were attained. At an average plasma 
urate of 6.26 mg.%, the clearance represented 8.3% 
of the glomerular filtration rate. At 10.06 mg.%, the 
urate clearance represented 9.5% of g.f.r. These 
data are incompatible with the current theory that 
urate only appears in human urine when a tubular 
reabsorptive mechanism of limited capacity is 
exceeded. Analternative, but improbable, hypoth- 
esis is that under normal conditions tubular 
reabsorptive mechanisms are not saturated but do 
not act rapidly enough to extract urate completely 
from the glomerular filtrate. From consideration of 
ertain pharmacological data, and from the fact 
that only about 6% of the plasma urate passes into 
the C.S.F. (J. Clin. Invest. 26: 991, 1947), it ap- 
pears probable that only a small fraction of the 
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plasma urate is ultrafiltrable through the human 
glomerulus. As only 20% to 30% of the plasma 
urate is bound to plasma protein in ultrafiltration 
experiments, the failure of most of the plasma 
urate to pass the human glomerulus appears not to 
result from protein binding. An alternative pos- 
sibility is that the major portion of the plasma 
urate circulates as polymeric urate complexes. 
This state has been demonstrated to occur in the 
aszotemic chicken. (Am. J. Physiol. in press.) 

Anaphylactic shock in a restricted circulation 
system excluding the liver in the dog. Parke H. 
Wooparp (introduced by K. E. Jocutm). Dept. of 
Physiology, Univ. of Kansas, Lawrence. Most 
previous work has supported the contention that it 
is necessary for the liver to remain in the circula- 
tion for the drop in blood pressure to occur in 
canine anaphylaxis. However, some recent work in 
other laboratories presents evidence contrary to 
this view. The experiments here presented indicate 
that not only is the liver unnecessary but that the 
fall in pressure occurs in a somewhat restricted 
circulation system. 

Dogs were sensitized to horse serum and after the 
lapse of 12 to 14 days each animal was tested for 
sensitivity by determining the ability of its blood 
to passively sensitize normal dogs. If proven sensi- 
tive, each dog was anesthetized with nembutal 
intravenously and after opening the chest, the 
following vessels were ligated : the azygos, internal 
Mammary and right subclavian veins, the right 
subclavian and internal mammary arteries, the 
vena cava above the diaphragm and between the 
liver and the diaphragm, and the aorta just distal 
to the left subcalvian artery. Blood pressure was 
recorded from the left subclavian artery. 

When a shock dose of horse serum was introduced 
intravenously into this preparation, the charac- 
teristic fall in blood pressure resulted. In the 
animals that were tested there was no change in 
blood coagulation time. 

Photoelectric determination of bloed oxygen 
saturation in man. E. H. Woon, J. E. Geract 
(by invitation) and D. L. Groom (by invitation). 
Section on Physiology of the Mayo Clinic and 
Foundation, Rochester, Minnesota. The Millikan 
oximeter earpiece has been modified so that a 
transparent pneumatic pressure capsule is inter- 
posed between the light source and the ear. This 
farpiece makes possible measurement of the red 
and infra-red light transmission of the bloodless 
(pressurized) ear and of the normal heat flushed 
ear. The differences in light transmission between 
the bloodless and flushed ear are a measure of red 
and infra-red transmission of the blood interposed 
in the optical path of the earpiece. The ratio of the 
light transmission of blood in the red and infra-red 


isa function of the oxygen saturation of this blood. . 


The relationship between this ratio and arterial 
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oxygen saturation has been determined by compar- 
ing the results of Van Slyke analyses of 143 arterial 
blood samples from 37 individuals with the average 
results of instrumental readings obtained during 
the period of withdrawal of the samples: Normal 
white and negro subjects were used and patients 
with suspected arterial hypoxemia. Arterial 
samples were obtained during rest, exercise and 
while breathing gas mixtures of from 100 to 8 per 
cent oxygen content. The standard deviation of 
the differences of the individual photoelectric de- 
terminations from the mean calibration line was 
2.4 percentage saturation points. On the same basis 
a photoelectric cuvette has been constructed in 
which the blood is contained in a 2 mm. I.D. poly- 
thene tube (volume 0.5 cc.). This device attached 
to a cardiac catheter has been used for immediate 
determination of the oxygen saturation of cardiac 
blood samples during diagnostic cardiac catheter- 
izations. 

A technique for obtaining multiple arterial 
blood samples applied to the study of cyanosis in 
man. (Kodachrome Motion Picture). E. H. Woop, 
G. E. Montcomery, JR. (by invitation) and J. E. 
Geraci (by invitation). Section on Physiology of 
the Mayo Clinic and Foundation, Rochester, Minne- 
sota. The sampling system which is coated in- 
ternally with silicone and has a volume of 0.6 cc. 
consists of: an internally polished No. 20 needle, 
fitted into a glass adapter which is connected toa 
metal stopcock via a 15 centimeter length of 2 mm. 
I.D. polythene tubing. The stopcock is adapted for 
connection to a hypodermic syringe. The syringe 
and sampling system are filled with sterile isotonic 
saline containing 20 mgm. of heparin per liter. To 
facilitate the arterial puncture an armboard is used 
which fixes the hand in the position of extreme 
extension at the wrist. The site of the puncture 
(radial artery near the styloid process) is infiltrated 
with 1.0-2.0 ec. of 2 per cent procaine hydro- 
chloride. After the puncture is completed and the 
needle taped in position, arterial samples may be 
obtained at wiil by opening the stopcock. Aprex- 
imately 1 cc. of blood is discarded before beginning 
collection of each sample. The system is cleared of 
blood after each sampling period by reinjection of 
a few cubic centimeters of the sterile heparinized 
isotonic saline solution. This procedure has been 
carried out on 90 individuals. Approximately 500 
arterial samples have been obtained from these 
subjects while at rest, breathing various oxygen 
mixtures, or walking on a power driven treadmill. 
The technique has been used to study the correla- 
tion of arterial oxygen saturation with clinical 
estimations of the degree of cyanosis induced in 
normal negro and white subjects by breathing low 
oxygen mixtures. 

The pattern of cutaneous representation in the 
rat’s cerebral cortex. CLiInton N. Woo.sry and 
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D. H. LeMessvrier (by invitation). Dept. of 
Physiology, Johns Hopkins University, School of 
Medicine, Baltimore 5, Md. Somatic areas I and 
II were mapped in the rat’s cortex by the evoked 
potential method. Of particular interest is the sim- 
plicity of the pattern of representation in somatic 
area I (postcentral homologue). The pattern may 
be visualized by imagining a rat lying, right side up, 
on the left hemisphere with its tail near the mid- 
line and with the mid-dorsal line of the body from 
tail to nose extending across the hemisphere along 
the rostral border of the visual, auditory and soma- 
tic II areas. The leg, arm and face representations 
then, extend rostralward in the cortex so that the 
pattern presented is a somewhat distorted picture 
of a rat with its various parts related to one another 
in much the same way as in the actual animal. 
The results call for a re-examination of the details 
of tactile representation in other species so that 
the evolution of the pattern as seen in primates may 
be understood. 

Relation of retinal and optic nerve response to 
intensity of illumination of the grasshopper eye. 
VERNER JOHN Wetirr (by invitation) and 
THEODORE Lovis JAHN. Department of Zoology and 
Physiology, University of Illinois, and Depart- 
ments of Physiology and Zoology, State University 
of Iowa. Illumination of the eye of grasshoppers 
(Melanoplus differentialis) results in electrical 
responses in the visual system that can be recorded 
in the following temporal order: 1) the retinal 
action potential and 2) a slow negative variation on 
the surface of the nerve between the optic gang- 
lion and the brain. The latter potential is presum- 
ably a sign of the asynchronous activity of neurones 
within the optic ganglion. The latency of these 
responses, measured from the beginning of the 
light stimulus, increases as the stimulating light 
intensity decreases. These relations are such that 
the time interval between the beginning of the 
retinal response and the beginning of the nerve 
response called the retinal-nerve interval also 
increases as the intensity of stimulation decreases. 
This regular increase in the retinal-nerve interval 
is correlated with a reduction in magnitude of the 
retinal action potential and an increasing delay in 
the time of occurrence of the maximum of this 
action potential. In other words, the retinal-nerve 
interval increases as the rate of change of potential 
across the retina decreases. This increase in the 
retinal-nerve interval supports the hypothesis that 
the retinal action potential is the process or a sign 
of the process which is responsible for the activa- 
tion of nervous elements in the optic pathway. 

The effect of local graded pressure upon electri- 
cal activity and excitability of the motor cortex. 
J. E. ZreGLer and T. W. Rasmussen (introduced 
by Hersert Jasper). Department of Neurology 
and Neurosurgery, McGill University and the Mon- 
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treal Neurological Institute. The electrical activity 
and excitability of the motor cortex was measured 
beneath a disc one half to 2 cm.?, during the applica- 
tion of pressures between 20 and 70 grams. At 
critical pressure per unit area, the electrical activ- 
ity and excitability of the cortex beneath the dise 
disappeared without significant change in the 
cortex adjacent to the disc or from other portions of 
the ipselateral or contralateral hemisphere. With 
a 0.5 cm. disc, the cortical excitability was sup- 
pressed within 30 to 60 seconds following the ap- 
plication of 30 grams of pressure. With a 1 cm? 
disc, the electrical excitability disappeared within 
1 to 12 minutes (average 3.6 min.) at 50 to 60 grams 
pressure, and between 1 and 5 minutes (average 
2.8 min.) with 70 grams pressure. The local electri- 
cal activity from bipolar recording electrodes be- 
neath the 1 cm.? dise disappeared with 70 grams of 
pressure for 1 to 5 minutes (average 2.6 min.), 
Local electrical activity tends to disappear in about 
the same time as does electrical excitability al- 
though several exceptions occurred with pressures 
of 50 to 60 gram. The suppression of cortical fuction 
was confined to the pressure area and was com- 
pletely reversible in most instances and did not 
result in significant pathological changes in the 
affected cortex. If slow waves were present in the 
electrical activity due to local injury of the cortex, 
these waves disappeared earlier than did the bursts 
of rhythmic waves, characteristic of the animal 
under nembutal anaesthesia. Further experiments 
showing the use of this method in the differential 
analysis of various components of the electrocorti- 
cogram will be described. 

The effect of thrombin injections on hemosiasis. 
MarsoriEe B. Zucker. Department of Physiology 
College of Physicians and Surgeons, Columbia 
University. In an attempt to study hemostasis in 
fibrinogenopenic dogs under nembutal, 2000 to 4000 
units of Parke-Davis thrombin (125 units/cc.) 
were given through a catheter inserted in the jugu- 
lar vein (0.18 ec./min.) without untoward effects. 
After injection, blood samples showed less than 
10 mg. per cent fibrinogen, between 10 and 20% 
prothrombin activity (Quick method with addition 
of fibrinogen, calculated from dilution curve), 
gross hemolysis, normal clot retraction, no fibrinol- 
ysis, and a reduction in platelets which however, 
fell below 150,000 mm. in only one of seven experi- 
ments. In two experiments the two-stage pro- 
thrombin method was also used, and showed only 
a 30% depression of prothrombin. The one-stage 
prothrombin times were increased less by addition 
of an equal volume of prothrombin-free plasma 
than by oxalated saline. These data suggest that 
there is a deficiency of the Ac factor as well as of 
prothrombin. 

Bleeding times from nicked ear veins were greater 
than 10 minutes and usually no hemostasis 0¢- 
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curred. Glass A-V shunts were not occluded by 
platelet thrombi although a thin coating frequently 
formed inside the cannulae. Studies of successive 
smears from a venous blood sample (Pinniger and 
Prunty, Brit. J. Exp. Path., 27: 200, 1946) showed 
smaller groups of platelets and sometimes delayed 
and diminished metamorphoses. Autopsy failed to 
disclose microscopic clots or evidence of purpura. 

Administration of fibrinogen failed to influence 
the bleeding time. Whole blood infusion reduced 
the bleeding time to normal and was followed by 
occlusion of the shunt. 

Hepato-renal factors in circulatory homeostasis. 
XVII. Relation of renal VEM to vascular compen- 
sation in shock. B. W. Zweiracu, S. Barz (by in- 
vitation), R. F. Furcueorr (by invitation) and 
ErHraIM SuHorr. Dept. of Medicine, Cornell Uni- 
versity Medical College and The New York 
Hospital, New York City. There regularly appears 
in the blood during the compensatory stage of 
shock a vaso-excitor principle (VEM) of renal 
origin which produces in normal test rats hyper- 
reactive effects on the terminal vascular bed simi- 
lar to those observed in the same vessels of the 
shocked animal. Experiments were designed to de- 
termine to what extent the compensatory reactions 
of the peripheral blood vessels during shock are 
dependent upon participation of the renal VEM 
mechanism. Anesthetized dogs, subjected to 
hemorrhage following occlusion of the renal cir- 
culation, had no VEM in their blood and developed 
an accentuated vaso-depressor reaction. VEM was 
likewise absent from the blood of arenal animals 
subjected to lethal tourniquet shock and VDM, 
from the damaged skeletal muscles, appeared in 
the blood within 10 minutes after’ tourniquet re- 
lease. Whereas, in animals with intact kidneys, this 
VDM is masked in the blood by the preponderance 
of the oppositely-acting renal VEM. The relation 
of the kidney to the compensatory vascular re- 
sponse to shock was further emphasized by experi- 
ments in unanesthetized arenal dogs subjected to 
a type of hemorrhagic shock from which unanes- 
thetized dogs with intact kidneys are recoverable 
by transfusion. In the unanesthetized arenal 
animal, the initial hyper-reactive stage was absent 
and hypo-reactivity developed with unusual 
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rapidity. These animals failed to respond to res 
placement of the blood withdrawn. Microscopic 
observation of the omental circulation was also 
used to determine the effect of the exclusion of the 
kidney on the capacity of the animal to establish 
adequate compensatory vasoconstrictor changes 
in the peripheral blood vessels during shock. 

Hepato-renal factors in circulatory homeostasis. 
XVI. Vascular changes in mesentery in renal 
hypertension in rats. B. W. Zwerracu, 8S. Rosen- 
FELD (by invitation) and EpHrarim SuHorr. (Dept. 
of Medicine, Corneil University Medical College 
and The New York Hospital, New York City). 
A study was made of the changes in the responses 
of the terminal arterioles and precapillaries in the 
mesoappendx during the development of hyper- 
tension in the rat following the application of a 
gauze-collodion sac about the kidneys. In control 
animals the reactivity of the terminal blood vessels 
to topical epinephrine remains relatively constant, 
the minimal effective concentration of epinephrine 
required to produce a slowing of the capillary cir- 
culation usually ranging between 1:2 to 1:4 million. 
Within 2 weeks following the application of a gauze- 
collodion sac the response to epinephrine becomes 
enhanced, the threshold concentrations being as 
low as 1:8 to 1:32 million. Not only is the response 
to topical epinephrine enhanced but the reaction 
to intravenously administered VEM is also poten- 
tiated. A significant finding during the develop- 
ment of hypertension was the marked increase in 
the number of capillary vessels in the mesentery 
which appeared within 2 to 3 weeks after applica- 
tion of the sac to the kidney. Initially all the vessels 
show an overall rapid circulation. In a later stage 
a rapid flow persists only through thoroughfare 
channels, which have a varicose ‘appearance with 
prominent, thickened, smooth muscle cells. The 
precapillary sphincters are narrowed so that the 
capillary flow is sporadic. Little or no vasomotion 
is seen in the precapillary vessels. The flow in the 
collecting venules is unusually rapid. These vascu- 
lar phenomena closely resemble those prevailing 
during the initial compensatory stage of experi- 
mental shock, when VEM predominates in the 
blood stream. 
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Fractionation studies on the cytoplasmic pro- 
teins of human lymphoid tissue. ApoLPpH ABRAMS 
(by invitation) and Purp P. Conen. Department 
of Physiological Chemistry, University of Wisconsin 
Medical School, Madison, Wisconsin. A technique 
for obtaining reproducible electrophoretic patterns 
of soluble proteins in extracts from human lymph- 
oid tissue (tonsil) has been established. Although 
complete resolution of all the components of the 
system is not realized, definite groups of proteins 
can be identified by a characteristic mobility cor- 
responding to the maximum ordinate of well defined 
peaks in the pattern. The complex mixture was 
fractionated with 30, 55, and 100 per cent saturation 
of (NH,).SO;, and each fraction was analyzed 
electrophroetically. Each group of proteins had 
reproducible solubility properties under the con- 
ditions used. A comparison of the solubility proper- 
ties and mobilities of the tissue proteins with those 
of serum has allowed a tentative conclusion as to 
the possible relationship between certain serum 
proteins and the proteins of lymphoid tissue. 

Small amounts of a fast component (mobility 
about 12 X 10 em?/volt/sec.) have been observed 
consistently. Chemical and spectrophotometric 
analysis indicate that this fast component is free 
ribonucleic acid. A fraction of lymphoid tissue pre- 
pared by high speed centrifugation, corresponding 
to the ‘‘microsome’’ fraction was found to have a 
composition, as to nitrogen and phsophorus, similar 
to ‘‘microsomes”’ prepared by other workers from 
different tissues. The ribonucleic acid content of 
this fraction was of the order of 4 per cent. 

A micromodification of the Folin method for 
estimating urinary creatinine. RoperTO REYNAUD 
Acosta (by invitation) and Rosert E. JoHNson. 
U.S. Army Medical Nutrition Laboratory, 1849 W. 
Pershing Road, Chicago 9, Illinois. A micromodifi- 
cation of the Folin method fof estimating urinary 
creatinine has been developed for the Coleman 
Junior Spectrophotometer, Model 6, with # 6-310 
cuvettes. All reactions are carried out in the cu- 
vette. The only reagent is an aqueous solution con- 
taining 0.1% picric acid and 1% sodium hydroxide. 
Steps in the procedure are: pipette 0.05 ml. urine 
into cuvette, add 10 ml. of alkaline picrate solution, 
stand 15 minutes, read, wave length 520. Study was 
made of the following factors: initial volume of 
water ; concentration of picric acid; concentration 
of alkali; mixing of picric acid and alkali; time of 
standing before reading; temperature of reagents; 
stability of color. Statistical comparison was made 
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between the modified and the original Folin meth- 
ods in relation to creatinine standards, urine and 
urine to which creatinine was added. 

The penicillins produced by Aspergillus flavus. 
M. ApLER (by invitation) and O. WINTERSTEINER, 
Division of Organic Chemistry, Squibb Institute for 
Medical Research, New Brunswick, N.J. Evidence 
obtained in an earlier investigation (Fried, Koerber 
and Wintersteiner, J. Biol. Chem., 103, 341 (1946)) 
suggested that ‘‘flavacidin,’’ the penicillin-like 
antibiotic produced by Aspergillus flavus in sub- 
merged culture, consisted chiefly of 3-pentenyl- 
penicillin, CH;:CH=CH.- CH:-CH;- CsHi,0.N38, 
a double bond isomer of the 2-pentenylpenicil- 
lin (F - penicillin, CH ,-CH.-CH=CH-CH;- 
C,H1,0.N.8) elaborated by Penicilliwm notatum. 
This conclusion was based on the properties of vhe 
penilloaldehyde dinitrophenylhydrazone, particu- 
larly on the identity of its X-ray diffraction pat- 
tern with that of the dinitrophenylhydrazone of 
synthetic 4-hexenoylaminoacetaldehyde, CH;- 
CH=CH -CH,-CH2-CO-NH-CH,-CHO. In con- 
trast, a recently prepared batch of ‘‘flavacidin” 
was found to contain benzylpenicillin (G-penicil- 
lin) as the main component. The remainder of the 
active material consisted largely of n-amylpenicil- 
lin (dihydro F-penicillin), an entity known to be 
produced also by Aspergillus giganteus and by 
Penicillium notatum. In this case the R-group 
present was unequivocally identified by degrada- 
tion to the acid R-COOH, n-caproic acid. It was 
furthermore ascertained that the dinitrophenyl- 
hydrazone of n-caproylaminoacetaldehyde (and of 
the penilloaldehyde obtained from the n-amyl- 
penicillin fraction) cannot be differentiated either 
by melting point or X-ray data from that of 4- 
hexenoylaminoacetaldehyde. Thus the original con- 
clusion as to the occurrence of a 3-pentenylpenicil- 
lin in ‘‘flavacidin’’ has been deprived of most of 
its basis. The search for an unsaturated (F-type) 
penicillin in the present material resulted eventu- 
ally in the isolation of small amounts of an oxidation 
product, propionaldehyde, which can be derived 
only from 2-pentenylpenicillin. 

Detoxification of diphtheria toxin by peroxidase. 
Kyrtt AGNER (Introduced by A. M. Pappen- 
HEIMER, JR.). Chemical Laboratory of the Serafimer 
Hospital, Stockholm, Sueden, and the Depariment 
of Bacteriology, New York University College of 
Medicine. Previous experiments have shown that 
both crystalline horse radish peroxidase and puri- 
fied verdoperoxidase from leucocytes, in the pres- 
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ence of 9.001 M hydrogen peroxide, detoxify crude 
diphtheria toxin produced on a peptone-containing 
medium. It has now been demonstrated that toxin 

uced on the chemically defined medium of 
Mueller and Miller is also detoxified by peroxidase. 
The detoxified material still flocculates with anti- 
toxin and, therefore, has the properties of a toxoid. 
Highly purified diphtheria toxin was not apprecia- 
bly detoxified by 0.001 M hydrogen peroxide in the 
presence of peroxidase. The reaction, therefore, 
sppears to require the presence of some interme- 
diate substance present in crude culture filtrates. 

The sulfur amino acid requirement of the infant. 
AnrHony A. ALBANESE, L. E. Hott, Jr., VIRGINIA 
I, Davis (by invitation), Sktma E. SNypERMAN 
(by invitation), Marittyn Lern (by invitation) 
and Em1t1e M. Smerak (by invitation). New York 
University College of Medicine. The cystine and 
methionine requirements of the infant were deter- 
mined by measuring the nitrogen retention and 
weight gains on a diet prepared by using a diet 
deficient in these 2 amino acids as the principal 
source of nitrogen. This diet was supplemented 
with varying proportions of L-cystine and L-methi- 
oine. Five male infants (4-11 months) were 
studied. In 3 infants who received no cystine sup- 
plements the nitrogen retention and body weight 
gains were restored to normal levels by an intake 
of 99 mg. of L-methionine per kilo of body weight. 
In 2 infants who received a 1 per cent L-cystine 
supplement the nitrogen retention and positive 
weight change were restored to normal values by an 
intake of 79 mg. of L-methionine per kilo of body 
weight. 

These findings suggest that cystine is capable 
of stimulating growth only when methionine is 
present in suboptimal amounts and that about 
0% of the methionine needs can be met by 
cystine. Moreover, it appears from these results 
that the quantities of sulfur amino acids provided 
by the commonly employed infant formulae pre- 
pared from cow’s milk are adequate. On the basis 
of calculations from the available data on the sulfur 
amino acid content of human milk, it would appear 
that the breast milk provides a very meagre margin 
of safety during the early months of life and that 
breast milk does not provide an adequate quantity 
of the sulfur amino acids in the latter part of the 
first year. The margin of safety is considerably 
greater in the artificially fed infant. 

Adenine-pentose-pyrophosphate from mung 
beans. H. G. ALBaum, M. Ocur (by invitation), 
H. MenpELow (by invitation), and A. HirsHrELD 
(by invitation). Departments of Biology and 


Chemistry of Brooklyn College, Brooklyn, N. Y. 
When a trichloracetic acid filtrate from fresh mung 
bean sprouts is neutralized and treated with 
barium acetate, a precipitate is obtained which, in 
addition to large amounts of inorganic phosphorus, 
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contains adenine, pentose, and labile phosphorus. 
Application of the Needham procedure for the 
isolation of adenosine triphosphate from this pre- 
cipitate has yielded unsatisfactory results in our 
laboratory. If instead, the barium precipitate is 
suspended in 0.1 M acetate buffer, pH 4.35, and 
centrifuged, the supernate contains more than 
90% of the inorganic phosphorus and about 30% of 
the adenine. Treatment of the residue with excess 
sodium sulfate yields a supernate which contains 
almost all of the remaining adenine. The ratio of 
adenine: pentose:labile phosphorus:total phos- 
phorus is approximately 1:1:2:3. When this su- 
pernate is treated with silver nitrate a precipitate 
is obtained which, on decomposition with hydro- 
gen sulfide and treatment with barium acetate, 
yields a barium insoluble fraction with a molar 
ratio of adenine:pentose:labile phosphorus: total 
phosphorus of 1:1:2:3. All of the labile phosphorus 
is split by the potato pyrophosphatase and half is 
donated to glucose in the yeast hexokinase system 
at a rate comparable to animal adenosine triphos- 
phate. 

Repletion of protein depleted dogs with whole 
egg and wheat gluten proteins. James B. ALLIson, 
Joun A. ANDERSON (by invitation), and Joun I. 
Waite (by invitation). Bureau of Biological Re- 
search, Rutgers University, New Brunswick, New 
Jersey. Dogs were depleted in protein by feeding a 
protein-free diet. They were repleted for 30 days 
by feeding a defatted, dried, whole egg protein or 
by feeding wheat gluten. The nitrogen balance 
indexes of the whole egg protein increased above 
control values in the depleted dog returning to 
control values upon repletion. Similarly, the index 
for wheat gluten was greater than control values 
when the protein was fea to depleted dogs. The 
excretion of urinary nitrogen on a protein-free diet, 
(UNo) which reflects the magnitude of the protein 
stores, decreased upon depletion and returned 
toward control values with repletion on whole egg 
protein. Repletion with wheat gluten, however, 
decreased the UNo even below values obtained 
during the protein depleted state. Thus, feedifig 
wheat gluten nitrogen did not increase, rather de- 
creased, those protein stores which are involved in 
the formation of minimum catabolic nitrogen. 
These results may be interpreted to mean that 
body protein stores may be utilized to supplement 
the wheat gluten, an interpretation which is sup- 
ported by data obtained in normal dogs. Some 
tissue stores were repleted with the wheat gluten, 
however. The body nitrogen gain and the plasma 
protein nitrogen gain with wheat gluten was equal 
to approximately half that obtained with whole egg 
which increased body nitrogen and plasma protein 
nitrogen almost to control values. 

The rate of disappearance of human albumin i in 
normal and protein depleted dogs. Cart ALPER 
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(by invitation) Sarrtey DeBrase (by invitation) 
and Bacon F. Cuow. Division of Protein Chemis- 
try, The Squibb Institute for Medical Research, 
New Brunswick, New Jersey. The study of the 
rate of disappearance of a foreign protein from the 
circulation, although of fundamental importance 
in protein metabolism, has been neglected generally 
because suitable quantitative techniques for the 
estimation of the foreign protein were not available. 
Recently, an immunological method was described 
for the quantitative determination of human al- 
bumin. This method is satisfactory for the estima- 
tion of human albumin in the presence of other 
albumins. Normal dogs and dogs depleted by 
plasmapheresis were injected with approximately 
250 mgm. of normal human serum albumin per 
kgm. body weight. Samples of blood were removed 
at fixed time intervals for 96 hours and the amount 
of serum albumin in the circulation was derermined 
by the immunological method and by the deter- 
mination of total plasma volume. The serum al- 
bumin is tolerated very well by the normal and 
depleted dogs. There is no significant change in 
plasma volume after the injection of serum albu- 
min. The disappearance of serum albumin is rapid 
in the first 24 hours and then the rate gradually 
becomes asymptotic. Approximately one-third of 
the infused albumin disappears in 24 hours; and an 
additional one-third disappears in the next 72 
hours. 

Aminoaciduria in progressive muscular dystro- 
phy. SranLtey R. Ames and Huau A. Ris.ey (in- 
troduced by P. L. Harris). Laboratories of Dis- 
tillation Products, Inc., Rochester, New York. 
Wasting of muscle is characteristic of progressive 
muscular dystrophy but no significant changes in 
total nitrogen excretion are observed. It seemed 
probable that there might be an increased urinary 
excretion of minor nitrogenous products in addi- 
tion to creatine, such as free amino acids. The use 
of partition chromatography to determine the 
urinary distribution and excretion of amino acids 
in humans was developed by Dent (Lancet, II, 637 
(1946) ). He reported low concentrations of two 
and occasionally three or four amino acids in urine 
of normal humans. A total of 80 urine samples were 
obtained from patients who had been diagnosed as 
suffering from progressive muscular dystrophy. 
The urines were chromatographed on filter paper 
employing the ‘‘strip’’ technique with the follow- 
ing solvents saturated with water : butanol, phenol, 
and lutidine-collidine (50-50). The results of the 
“strip”? chromatograms indicated that practically 
all urines from patients not receiving therapy were 
markedly increased in amino acid excretion as 
compared with normals. Two-dimensional partition 
chromatography was also employed using phenol 
and lutidine-collidine (50-50) as solvents. Com- 
pared with a normal picture of from 2 to 4 spots on 


FEDERATION PROCEEDINGS 





the chromatogram, the majority of urines from 
patients not receiving therapy showed 8 to 11 o 
more spots. As many as 15 separate spots have been 
observed. On the basis of these urine specimens, it 
can be concluded that the condition of human pro. 
gressive muscular dystrophy is characterized by a 
generalized aminoaciduria. 

The estimation of functional hepatic mass ip 
normal and phosphorus poisoned dogs. Can §. 
ANDERSON (by invitation), Ropert G, Gaz (by 
invitation) and C. 8S. Roprnson. Departments of 
Biochemistry and Medicine, Vanderbilt Univer. 
sity, Nashville, Tennessee. Mason has reported 
(Federation Meeting, May 1947) a constant injec. 
tion technique for estimating the functional 
hepatic excretory mass for dogs based on the prin- 
ciple that the maximum rate of hepatic excretion 
of bromsulphalein (Lm) is proportional to the 
functional hepatic mass. His values for Lm ranged 
from 7.5 to 10.3 mg./min./sq. meter surface area, 
and averaged 0.45 mg./kg. body wt./min. We have 
obtained values from 5 normal dogs (15 experi- 
ments) of average weight (10-13 kgs.) which con- 
firm Mason’s constants. 











Lm 
Dog 
Mgs./kg./min. Man /aie he, ™ 
1 0.48 9.5 
2 0.47 9.1 
3 0.56 10.8 
4 0.42 8.3 
5 0.42 8.9 











Two dogs poisoned by the daily subeutaneous 
injection of phosphorus (0.4 mg./kg./P,) showed 
reduction in Lm. Dog 2 died when a value of 58 
mg./min./sq.m.8.A. (0.28 mg./kg./min.) was ob- 
tained. Gross examination of the liver revealed 
two areas of hemorrhagic degeneration in the pa- 
renchyma. Severe liver necrosis was observed his- 
tologically. Dog 5 was sacrificed when the value 
for Lm reached 6.7 mg./min./sq.m.S.A. (0.31 
mg./kg./min.). Histological examination of the 
liver revealed only a slight cloudy swelling. The 
prothrombin time remained essentially normal. 
Present observations indicate that values repre- 
senting a functional change in the liver without 
apparent histological change may be obtained. 

On the fate of labeled pyruvic acid in the intact 
animal. H.S. ANKER (introduced by E. A. Evans, 
Jr.). Department of Biochemistry, University of 
Chicago. Pyruvic acid labeled with C™ at carbon 
atom 2 was synthesized from C* carbon dioxide via 
acetic acid, pyruvonitrile and pyruvic acid amide. 
Pyruvic acid was injected intraperitoneally over 4 
period of 3 days into a rat which was kept on a high 








protein diet. p-Amino benzoic acid was fed simul- 
taneously. The following compounds were isolated 
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and their C' content determined. They are given 
jp the order of decreasihg radioactivity. Urea, 
yetyl p-amino benzoic acid, liver protein, glyco- 
gen, saturated liver fatty acids, liver cholesterol, 
gturated carcass fatty acids, carcass cholesterol 
and hemin. From the radioactivity of the isolated 
empounds it can be coneluded that the carbon 
atoms of pyruvic acid are utilized in the synthesis 
ofall the compounds mentioned. The bulk of the 
recovered C was found in the fatty acids. 

Partial hydrolysis products of human hair. 
james C. ANpREwS. Department of Biological 
Chemistry and Nutrition, School of Medicine, 
University of North Carolina, Chapel Hill, N.C. 
§low hydrolysis of human hair by means of 3 M 
H,SO, at 38°C. produces a solution of proteose- 
peptone corresponding in amount to about half the 
original weight of the hair. The protein in the 
slution has a free amino to total nitrogen ratio of 
about 39%, a cystine sulfur content of 2.90% and 
an optical activity of —50. Variations in the time 
of hydrolysis from 4 months to over 4 years yield a 
product in which the above figures remain very 
constant. The total non-sulfate sulfur of these 
slutions is about twice the amount of cystine 
sulfur. The evidence indicates that the non-sulfate, 
non-cystine sulfur is partly, if not all, in the form 
of eysteic acid. This latter has evidently resulted 
from atmospheric oxidation of cystine produced in 
amounts too large to find place in the structure of 
the proteose and the peptone. The insoluble residue 
from such hydrolyses still retains the gross and 
microscopic appearance of the original hair. How- 
ever, it is highly brittle and easily crumbles to a 
powder. It contains about 12% nitrogen and 5.2% 
sulfur but produces no free cystine on complete 
hydrolysis. 

Fractionation of urinary steroids by use of 
the Craig counter current distribution machine. 
ReginaLp M. ArcuiBALp and E. Srrou (by invita- 
tion). Department of Biochemistry, School of Hy- 
giene and Public Health, Johns Hopkins Univer- 
sity, Baltimore, Maryland. Carbon tetrachloride 
extracts of hydrolized, human urines from normal 
individuals and from those with disturbed produc- 
tion or metabolism of hormones of the suprarenal 
glands or gonads have been fractionated in the 
Craig machine using equal volumes of cyclohexane 
and a 38% (by volume) solution of alcohol in water. 
Analysis of fractions by use of a) spectrophoto- 
metric determination of the absorption of ultra 
Violet light, b) photofluorometric measurement of 
the fluorescence produced on heating fractions with 
"% H:SO,, c) Zimmermann’s reaction with alka- 
line m-dinitrobenzene showed the presence of 8 or 
More components. Attempts are being made to 
effect further fractionation and identification of the 
components. The fluorescence resulting from heat- 
ing fractions with 90% H2SO, paralleled the ab- 
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sorption of light of \ = 410 mu by these heated 
fractions. 

Reaction of plasmochin with formaldehyde. 
R. M. ArcurBaLp and JAMEs R. WEISIGER (by 
invitation). Hospital of The Rockefeller Institute 
for Medical Research, New York. An understanding 
of the degradation of plasmochin in vivo is basic to 
an understanding of its pharmacological action. 
It reacts readily in aqueous formaldehyde solution 
binding irreversibly one equivalent of acid and 
one molecule of formaldehyde. The structure of the 
strongly fluorescent quaternary salt which can not 
couple with diazoreagents and which is 20 times 
more toxic than plasmochin was confirmed by 
analysis of the chloroplatinate. 

CooHs1NsOPiCle ° 

Cale. C: 32.59, H: 4.23 N: 5.69. 

Found C: 32.28, H: 4.16 N : 5.67. 

This compound decomposes irreversibly in alkaline 
solution to give at least two new compounds, 
neither of which is soluble in non-polar solvents, 
suggesting the persistence of the quaternary struc- 
ture. These properties have prevented the recovery 
of any of the products from admixture with bio- 
logical material. A comparable in vivo reaction 
product would not be detected by the ordinary 
methods of isolation and analysis, in accord with 
the observed rapid disappearance of plasmochin 
from the blood. The toxicity of the drug to parasite 
or to host may result from reaction with a naturally 
occurring aldehyde or ketone. 

Tissue incorporation and excretion of radioac- 
tive carbon administered as carbonate. W. D. 
ARMSTRONG, JACK SCHUBERT (by invitation), and 
ARTHUR LINDENBAUM (by invitation). Department 
of Physiological Chemistry, University of Minne- 
sota Medical School, Minneapolis, Minnesota. The 
excretion of C14 in expired air, urine and feces by 
mature rats has been determined over periods of 
6-40 days after intraperitoneal injection of 
Na2CO; and after intraperitoneal implantation of 
CaC!4O; as a powder or as pellets. The absorption 
of C14 from pellets of CaC!4O; is slow and allowga 
greater incorporation of the isotope in organic com- 
pounds and in the bone salt. In 40 days all but 0.38 
+ 0.053% of C!4administered as powdered CaCO; 
is excreted. These data and the results indicating 
the fraction of the total dose of C'* found in the 
skeleton, enamel, dentine, bone inorganic carbon, 
bone protein, liver and muscle glycogen, glycerol, 
fatty acids, muscle protein, hemin and in other 
tissues and compouds will be presented. 

The action of ethanolamine, monomethyl- and 
dimethyl-ethanolamine on lipide phosphoryla- 
tion. Camitio Artom and W. E. Cornarzer (by 
invitation). Department of Biochemistry, Bowman 
Gray School of Medicine, Wake Forest College, 
Winston-Salem, North Carolina. Rats maintained 
for 7 days on a low fat, low protein diet received by 
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stomach tube a single dose (0.2 millimoles in 1 ec. 
of water) of ethanolamine, monomethy]-, dimethyl- 
ethanolamine, or choline. Controls received 1 cc. of 
water. The rats were then injected with P® (as 
Na2HPO,). After 6 hours the lipides were extracted 
from the liver and small intestine and their radio- 
activity and phosphorus content were determined. 
All substances tested stimulated lipide phos- 
phorylation in both tissues. After giving ethanol- 
amine, monomethyl-, dimethyl-ethanolamine, and 
choline, the average increases in the specific ac- 
tivity above the controls were 43, 65, 56 and 21 
per cent in the liver, and 13, 20, 36 and 16 per cent 
in the intestine, respectively. 

Ina few experiments the separation of the liver 
phospholipides into choline-containing (C.c.) and 
non choline-containing (N.c.c.) was attempted (see 
Taurog et al., J. Biol. Chem., 155, 19 (1944)). In 
almost all experiments increases in the radioactiv- 
ity of both fractions were observed. However, the 
increase was proportionately greater in the N.c.c. 
fraction after giving ethanolamine. It was approxi- 
mately the same in both portions after feeding 
monomethyl-ethanolamine. On the other hand, it 
was definitely greater in the C.c. fraction when 
dimethyl-ethanolamine and especially when choline 
had been administered. 

On the absorption of phospholipides. CamILLo 
Artom and Marsorre A. Swanson (by invita- 
tion). Department of Biochemistry, Bowman Gray 
School of Medicine, Wake Forest College, Winston- 
Salem, North Carolina. Labelled phospholipides 
(obtained from the livers of rats injected with 
radioactive phosphate) were fed by stomach tube 
to fasting rats. After 3 or 6 hours the radioactivity 
and phosphorus content were determined in the 
inorganic and lipide fractions of plasma and liver. 
The results were compared with those obtained on 
rats receiving by stomach tube non-labelled phos- 
pholipides and P® as sodium phosphate. In these 
controls, at both time intervals, the specific ac- 
_ tivities were in the following order : liver inorganic 
P > plasma inorganic P > liver lipide P = plasma 
lipide P. These findings are consistent with the 
assumption that the phospholipides synthesized in 
the liver from the absorbed inorganic phosphate 
were the main or only source of the labelled lipides 
in plasma. On the other hand, in all experiments in 
which radioactive phospholipides were fed, the 
gradient of the specific activities was the following : 
plasma lipide P = plasma inorganic P 2 liver in- 
organic P > liver lipide P. The presence after 3 
hours of large amounts of isotopic phosphorus in 
the inorganic fraction of the liver and especially in 
that of the plasma indicates that the phosphate 
was rapidly split from the lipide in the intestinal 
tract and absorbed. However, the high specific 
activity of the phospholipides in plasma is definite 
evidence that they cannot derive solely from the 
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liver lipides, but that a detectable amount of the 
ingested phospholipides has also been absorbed ag 
the intact molecule. 

Folicacidrequirement of the rat and some charac. 
teristic lesions observed in the deficient animals, 
Conravo F. Asrenso. Department of Chemistry 
and Nutrition, School of Tropical Medicine, San 
Juan, Puerio Rico. White rats (Wistar Institute 
strain), fed since their 21st. day a highly purified 
diet, high in carbohydrate and containing 2% suc- 
cinylsulfathiazole, besides all the known nutri- 
tional requirements except folic acid, showed 
cessation of growth, leukopenia, and the character- 
istic skin lesions of folic acid deficiency in an 
average of 4 to 5 weeks. These animals were sup- 
plemented at this time with different levels of 
folic acid administered 6 times per week for a 
period of 3 weeks. One group was left as negative 
controls. Gain in weight, leukocyte response, and 
per cent survival were recorded. 

According to these results, the minimum amount 
of folic acid required by these strains of rats for 
maintenance is in the neighborhood of 0.5 ug. per 
day six times per week. However, this amount of 
folic acid does not improve the white cell count dur- 
ing the supplementation period. To make appreci- 
able gainsin weight and to recover the normal white 
cell count in the 3 week period these rats seem to 
require somewhere between 1-8 yg. per day. All 
negative controls, as well as 33% of animals receiv- 
ing 0.5 4g. of folic acid, were found at autopsy to 
have developed infarcts in the spleen. None of the 
animals receiving 1 uwg.,or more, of folic acid per day 
developed this lesion. The immediate cause of these 
infarcts, according to Dr. Enrique Koppisch, of our 
Department of Pathology, seems to be a thrombus 
formation in the splenic vein. 

Distribution pattern of carbonic anhydrase in 
the fetal central nervous system. WINIFRED 
AsHBy (introduced by Dr. JosepH H. Roe). 
Blackburn Laboratory, St. Elizabeths Hospital, 
Washington. The quantitative distribution of 
carbonic anhydrase in the central nervous system 
has been studied in 7 prematurely born human 
infants and one full term, and in 5 fetuses, obtained 
from cattle slaughtered for beef, ranging in age 
from 3 to 74 months. As distinguished from the 
adult pattern of distribution, carbonic anhydrase 
was not found in the cerebrum of the fetus, al- 
though it occurred in measurable and in progres- 
sively increasing amounts in phylogenetically 
older parts of the central nervous system. In the 
humein fetus the comparison between the content 
of the medulla and the pons, which in the adult 
gave an excess in the pons, showed an excess in the 
medulla in the fetus. In two instances in which the 
cord was obtained a markedly greater content was 
found in the cord than in any other part studied a8 
contrasted with the adult in which higher centers 
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greatly exceeded the cord in carbonic anhydrase 
«content. That the lack of carbonic anhydrase con- 
tent in the cerebrum of the premature human in- 
fants, which did not survive, was not abnormal, 
would seem to be supported by the negative find- 
ings in the cerebrum of the cattle fetus examined 
up to 73 months of fetal life. In a calf a few days 
after birth a cerebral content of 7.8 units was found 
as compared with 13.5 units in the hemispheres of 
the mature animal. 

Effect of carbon dioxide concentration on brain 
Jactate. James A. Barn (by invitation) and J. Ray- 
monpd KieIn. Departments of Pharmacology, Psy- 
chiatry, and Biological Chemistry, University of 
Illinois College of Medicine, Illinois Neuropsychi- 
atric Institute, Chicago. In cats, it was found that 
the following experimental conditions: 1) breathing 
mixtures containing 5-30% carbon dioxide and 
95-70% oxygen, 2) breathing carbon dioxide mix- 
tures during intravenous administration of suf- 
ficient sodium bicarbonate to maintain the plasma 
pH at a control level, and 3) breathing oxygen 
during administration of bicarbonate result in con- 
eentrations of brain lactate that are lower than the 
level found in cats breathing room air. Compared 
to the brain lactate level found in air, the experi- 
mental conditions produced decreases in level of 
about 60, 30, and 10% respectively. The results 
suggest that the effect of carbon dioxide is not due 
to change in plasma hydrogen ion concentration 
alone, but depends also upon the concentration of 
total carbon dioxide, z.e. carbon dioxide plus car- 
bonic acid. It is not clear as yet whether known 
effects of increased carbon dioxide concentration, 
i.e. increase in cerebral blood flow and consequently 
in oxygen tension, account completely for the 
changes in brain lactate or whether other factors 
are involved. 

Circulatory disturbances in hepatic and renal 
cortical necrosis. James H. Baxter (introduced 
by Donatp D.Van Stryke). Hospital of The Rock- 
feller Institute for Medical Research, New York. On 
the basis of previous observations in rats, it was 
Suggested that pyridine liver necrosis might be 
due to disturbance of circulation through the 
lobules, resulting in anoxia of the centro-lobular 
¢ells, rather than to direct necrotizing action (Am. 
J. Path., in press), and that renal cortical necrosis 
of choline deficiency might likewise result from 
tirculatory disturbances (J. Nutrition, 34, 333, 
1947). Further observations, indicated below, are 
at least compatible with these suggestions. Ne- 
¢crosis occurred earliest in those portions of the 
functional units furthest removed from the source 
of blood supply, while cells about portal triads in 
the liver, and the glomeruli, and structures in the 
‘lesser’ renal circulation escaped. It was demon- 
strated by India ink injections that little circulat- 
ing blood entered the involved areas. Dead cells 
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were slowly resorbed. Necrotic regions became 
engorged with deoxygenated blood ; involved organs 
enlarged, dark and tense. In terminal stages of 
irreversible damage, marked obstruction to per- 
fusion of fluid through the injured organ as a whole 
occurred. Shock often preceded death due to liver 
necrosis. Observations at various stages of injury 
have not definitely established the immediate 
cause of the circulatory disturbance, or that the 
disturbance precedes necrosis. Decapsulation of 
the organs has not produced conclusive protection. 
Others (Himsworth, Hartroft) believe compression 
of vessels by swollen but viable parenchymal cells 
initiates necrosis under similar circumstances 
The circulatory disturbances, it appears, if not 
actually initiating necrosis, may at least be re- 
sponsible for extension of the necrosis and further 
damage to the organism. 

Correlation of the unitarian or trophoblastic 
thesis with the biological test of malignancy. 
Howarp H. Brarp. Department of Biochemistry, 
The Chicago Medical School, Chicago, Ill. The 
correct etiology of malignancy and nature’s remedy 
for it were first announced in 1902 by John Beard of 
Edinburgh. His trophoblastic thesis states that the 
wondering germ cells of early life can later be ac- 
tivated to divide and produce trophoblast cells 
which, outside the canalization of pregnancy, are 
the malignant cells. Since the pregnancy tropho- 
blast begins to disappear about the time the fetal 
pancreas develops he also suggested the use of 
pancreatic extracts for the treatment of human 
malignancy. It is most unfortunate for the human 
race that these extremely important discoveries 
had to lie dormant until Gurchot, Krebs and Krebs 
recently confirmed and greatly extended the theo- 
ries and treatment of malignancy advocated by 
Beard. The Ascheim-Zondek test is positive in 
most genital cancers and in some nongenital ones. 
Our biological test is a micro-AZ test and we have 
obtained positive results in 130 of 134 malignant 
urines tested in the last 2 years. Since the malig- 
nant (or pregnancy ) trophoblast gives off sync}tial 
steroids and chorionic gonadotrophin, these malig- 
nant hormones are extracted from the urine by 
alcohol-ether and, after removal of the solvents, 
these extracts cause hypertrophy of the spleen 
and/or gonads 23 days after injection into immature 
rats. It is, therefore, concluded that the results of 
these biological tests constitute the strongest 
experimental evidence for the validity of the uni- 
tarian or trophoblastic thesis of malignancy. 

Effect of pH on the aerobic metabolism of rab- 
bit bone marrow. Rosert M. Brirp and Joun D. 
Evans (introduced by Witt1am H. SumMERsON) 
Department of Physiology, Cornell University 
Medical College, New York, N. Y. The aerobic 
metabolism of the bone marrow cells of New Zea- 
land White rabbits had been studied in vitro in 
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bicarbonate-containing media within the pH 
range 7.6 to 6.3. Between pH 7.4 and 7.1 oxygen 
consumption averaged 3.3 microliters per mgm. of 
cell protein per hour and showed little alteration 
with change in pH. From pH 6.8 to 6.3 oxygen con- 
sumption averaged 2.7 microliters per mgm. per 
hour and again was little influenced by pH changes 
within this range. At these two rates of oxygen 
consumption the average R. Q.’s were 0.97 and 0.95 
respectively. Aerobic acid production was more 
affected by change in pH, being depressed in a 
substantially linear fashion with increasing acidity. 
At pH 7.4 it averaged 3.9 microliters per mgm. per 
hour; at pH 6.3, 1.4 microliters per mgm. per hour. 
Lactic acid formation accounted for approximately 
90% of all acid produced aerobically throughout the 
pH range studied. Glucose utilization, in the 
majority of experiments, was sufficient to account 
for both lactic acid formation and total oxygen 
consumption. These findings are correlated with 
prior studies on bone marrow metabolism. 

Effects of pH and bicarbonate on brain tissue 
respiration and anaerobic glycolysis. Marion K. 
BIRMINGHAM (by invitation) and K. A. C. Etiiorr. 
Montreal Neurological Institute, McGill Univer- 
sity. Previously it has been shown (Fed. Proc. 6, 
249) that there is a broad optimum pH for brain 
tissue respiration at about 7.4, and that apparent 
high optima found with slices are due to the fact 
that the pH of the slice is not the same as that of 
the medium. The anaerobic glycolysis of isotonic 
brain tissue suspensions has now been found to 
show a rather sharp optimum at about 6.8. With 
careful equalization of pH it was found that, com- 
pared to unbuffered Ringer solution, bicarbonate- 
buffered Ringer causes a slight inhibition of res- 
piration, about 7% with 0.02 M bicarbonate-5% 
CO2, about 16% with 0.04 M bicarbonate-10% CO2. 
Small amounts of bicarbonate added to phosphate 
buffered medium in the presence of alkali papers 
appear to increase the oxygen uptake rate but 
this can be accounted for by an artefact arising 
from changing CO, tension. The rates of glycolysis 
in phosphate and bicarbonate buffered media of 
equal pH are about the same, and lactic acid ac- 
counts approximately for all of the acid produced 
in either medium. A large difference between 
bicarbonate and phosphate buffered media reported 
previously (Elliott and Henry, J. Biol. Chem. 163, 
361) was due to an error. Increasing bicarbonate 
concentration with constant CO, tension depresses 

1c rate of glycolysis, but this can be accounted 
for by the increase in pH above the optimum. 

A microanalytical method for acetic and other 
volatile acids. Simon Biack (introduced by E. 8. 
GuzMAN Barron). Chemical Division, Depart- 
ment of Medicine, The University of Chicago. A 
simple microdiffusion and microtitration procedure 
for volatile acids has been substituted for the usual 
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steam distillation and macro- or semi-microti- 
tration. Quantities of acetic acid between 10 and 
100 micrograms, or equivalent amounts of other 
volatile acids, can be determined with an average 
error of less than 2 micrograms. Large numbers of 
analyses can be performed simultaneously. To 
determine acetic acid in the absence of interfering 
substances 1 ml. of a protein-free filtrate of the 
sample is made slightly alkaline and evaporated to 
dryness (105°) on the bottom of a 30 ml. bottle. A 
small glass cup (12 mm. O.D., 5 mm. deep) con- 
taining 25 c.mm. of 0.1 M NaHCO;-15% Nal is 
centrally placed on the floor of the bottle. One- 
half ml. of 15 N H2SQO, saturated with Ag,SO, is 
pipetted onto the floor of the bottle outside the cup. 
A cap with a tinfoil-covered rubber gasket is 
screwed on tightly and the bottle placed in an oven 
(105°) over night. Thirty-five c.mm. of 0.1 M 
KH,PO,-0.03% Duponol PC is added to the center 
cup (removed from bottle) to eliminate CO,, 
then 3 drops of saturated phenolphthalein solution 
(in 4% EtOH) and a short (5 mm.) glass-covered 
iron wire (magnetic stirrer). The solution is ti- 
trated over a revolving magnet with 0.1 N NaOH 
from a microburette. The latter is constructed from 
a tuberculin syringe and a micrometer caliper. 
Acetic acid is calculated from the difference be- 
tween sample and blank titrations. 

Synthesis of fatty acids in rat liver slices. 
Konrap Biocu and W. KRAMER (by invitation). 
Department of Biochemistry and Institute of Radio- 
biology and Biophysics, University of Chicago. In- 
cubation of rat liver slices in the presence of labeled 
acetic acid leads to extensive incorporation of 
isotope into cholesterol, but little isotope ‘enters 
into fatty acids under these conditions (J. Biol. 
Chem. 162, 441 (1945). Present experiments show 
that fatty acid synthesis in surviving rat liver is 
greatly stimulated by addition of pyruvate to the 
medium. Fatty acids formed from CH;C!*OONa 
contain 4-8 times more C* in the presence than in 
the absence of pyruvate. The same stimulatory 
effect is shown by oxaloacetate but not by glucose, 
fumarate, malate or succinate. In bicarbonate buf- 
fer more than twice as much isotope is incorporated 
into fatty acids than in phosphate buffer. In the 
absence of calcium ions fatty acid synthesis is 
reduced to insignificant levels. Under conditions 
which are favorable for fatty acid synthesis, the 
rate of cholesterol synthesis is diminished. Utiliza- 
tion of acetate for cholesterol formation is reduced 
to less than half of the control value by addition of 
pyruvate or oxaloacetate. 

The inhibitory effects of a-amino acids on 
phosphaiase activity. Oscar Bopansky and 
Norma SrrRacHMAN (by invitation). Department 
of Pharmacology, Cornell University Medical Col- 
lege, New York City. It was previously shown that 
glycine, in concentrations higher than the 0.006 
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M necessary in conjunction with other conditions 
for optimal activity, inhibited bone and intestinal 
phosphatases, the former entirely in a non-competi- 
tive manner and the latter largely so (Bodansky, 
0., J. Biol. Chem., 165, 605 (1946) ). The inhibition 
was dependent on the presence of the free car- 
boxyl and amino groups of glycine. In the present 
report, the inhibitory effects of varying concentra- 
tions of other a-amino acids on phosphatase activity 
is studied at 25°C., at optimal alkaline pH, at 
optimal concentrations of Mg*t and of glycine 
(0.006 M) and at near-maximal or maximal con- 
centrations of the substrate, Na 8-glycerophos- 
phate. The reaction velocities of rat intestinal, 
human intestinal, rat bone and cat bone phospha- 
tases were reduced to 50% of their uninhibited 
values by, on the average, 0.11 M dl-alanine or 
0.05 M glycine. Although there was some varia- 
bility, there appeared to be no significant dif- 
ference, for either amino acid, between the effects 
on the bone and intestinal phosphatases of these 
species. Other a-amino acids not only exerted 
inhibitory effects of a different order of magnitude, 
but also showed differences with respect to rat 
bone and intestinal phosphatases. The following 
concentrations of amino acids produced 50% in- 
hibition in rat intestinal and bone phosphatases, 
respectively : 0.03 M and 0.09 M 1-glutamic acid; 
0.21 M and 0.01 M 1-lysine; 0.006 M and 0.003 M 
l-histidine. r 

The role of bicarbonate in glutamic acid me- 
tabolism. Ernest BorexK and HEINRICH WAELSCH. 
Departments of Biochemistry, New York State Psy- 
chiatric Institute and Columbia University. Bicar- 
bonate has been shown to interfere with glutamic 
acid metabolism in Lactobacillus Arabinosus, 
apparently by blocking the amidation to glutamine 
(Waelsch, Prescott and Borek, J. Biol. Chem. 171). 
The amount of bicarbonate needed for complete 
growth inhibition varies with the pH of the medium 
and with the glutamic acid concentration. At pH 
6.3 and glutamic acid concentrations of 40, 80 and 
120 gamma per ml., 1.2, 2.4 and 2.8 mgm. of bicar- 
bonate per ml. inhibit growth completely (molar 
ratios 54, 54 and 40). At this pH the addition of 
0.4 gamma of glutamine per ml. to the medium 
containing 120 gamma of glutamic acid overcomes 
the growth inhibition caused by 2.8 mgm. of bicar- 
bonate. Bicarbonate also inhibits if ketoglutaric 
acid is substituted for glutamic acid and this 
inhibition is also overcome by small amounts of 
glutamine. 2 mg. of cysteine per ml. overcome com- 
pletely the inhibition induced by 2.8 mgm. of 
bicarbonate per ml. The possible role of carbonic 
seid as the regulator of the utilization of glutamic 
acid either for amidation or for transamination is 
discussed. Observations on this mechanism in 
mammalian tissues are presented. 

Protein and peptide turnover with respect to 
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lysine in guinea pig liver homogenate. HENRY 
Borsook, Ciara L. Deasy (by invitation), JacoB 
W. Dusnorr, C. T. O. Fone (by invitation), 
Witu1am D. Fraser (by invitation), A. J. 
Haacen-Smrr (by invitation), Grorrrey Keicu- 
LEY (by invitation), Perer H. Lowy (by invita- 
tion). William G. Kerckhoff Laboratories of the 
Biological Sciences, California Institute of Tech- 
nology, Pasadena 4, California. Protein and pep- 
tide turnover in guinea pig liver homogenate was 
studied with the aid of lysine synthesized with 
C! in the e-position. The homogenate was incu- 
bated with an amino acid mixture (final concentra- 
tion 1%) of the composition of casein in which 
all the added lysine was labelled, and a-ketoglu- 
tarate (final concentration 0.01 M). The pH varied 
from 7.5 to 9.0 in different experiments. After 6 
hours at 38° under oxygen the proteins were re- 
moved and a peptide fraction containing lysine 
was isolated as the phosphotungstate. Its insolu- 
bility in acetone distinguishes it from the phos- 
photungstate of lysine. Isolation and purification 
procedures excluded the adsorption of unbound 
radioactive lysine. The lysine isolated from the 
protein after hydrolysis contained a small amount 
of radioactivity, indicating less than 0.1% turn- 
over. The peptide fraction contained 5 per cent 
of the added lysine. The turnover in this fraction 
was therefore very high. Chromatography of the 
peptide fraction on filter paper gave, before hy- 
drolysis, one spot with ninhydrin; after hydrolysis, 
6 or more spots. The free a-amino nitrogen before 
and after acid hydrolysis indicated that there 
might be approximately 8 peptide bonds. The 
quantity of the peptide fraction available at pres- 
ent is too small for a complete amino acid analysis ; 
indications are that it contains lysine, arginine, 
histidine, and mono-amino acids. Tryptophane and 
tyrosine are absent. A similar peptide fraction is 
normally present in guinea pig liver. 

Inactivation of trypsin by acetylation and iodina- 
tion. DonaLp E. Bowman. Department of Biochem- 
istry and Pharmacology, Indiana University, 
School of Medicine, Indianapolis, Ind. Acetylation 
of trypsin by means of ketene decreases its proteo- 
lytic activity and the hypotensive effect of its in- 
travenous administration. With increasing acetyla- 
tion the decline in proteolytic activity is no less 
rapid than the decrease in hypotensive effect. 
This is in contrast with the more rapid loss of 
hypotensive activity which results from iodination 
as reported earlier. Loss of activity upon acetyla- 
tion does not appear to be due to the blocking of 
amino groups. The tyrosine color value decreases 
to about half of that of untreated trypsin when the 
hypotensive and proteolytic activities have de- 
creased to one tenth of their original values. Con- 
siderable recovery of proteolytic activity as the 
result of mild alkaline hydrolysis of acetyl trypsin 
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indicates that loss of this activity is at least in part 
associated with the linkage of acetyl groups to 
oxygen such as that of the phenolic hydroxy] 
groups. Iodination of trypsin with constant 
amounts of iodine less than that required to satisfy 
all groups has less influence on the hypotensive 
effect with a decrease in pH which slows the rate 
of iodination of groups such as histidine more than 
that of tyrosine. Groups which iodinate rapidly at 
decreased pH levels such as cysteine and trypto- 
phane do not appear to be involved in inactivation. 
Failure of the two types of activity of the enzyme 
to remain parallel is in accord with the ability of 
navy bean trypsin inhibitor to inhibit proteolysis 
without preventing a fall in blood pressure follow- 
ing intravenous injection. 

The glucose content of the rat carcass. MAURICE 
BruGcer, SamMuEL MemMBER (by invitation) and 
EstELLE GoLtpMAN (by invitation). From the 
Medical Research Laboratory, Department of 
Medicine, New York Post-Graduate Medical School 
and Hospital. The total glucose content of the 
carcass was determined in 98 young rats (Wistar 
strain) as control observations for studies on al- 
loxan diabetes. Detailed precautions were taken to 
avoid glycolysis and the whole animal macerated 
in a special crusher (packed in dry ice). Somogyi 
filtrates were prepared and glucose determined by 
the Shaffer-Hartmann method. Subgroups were 
studied in which the pre-analytic preparations 
differed as follows: (a) Purina Chow Checkers or 
low carbohydrate diet (b) catharsis (c) eviscera- 
tion (d) 24-hour, overnight or no fasting. Carcass 
glucose decreased as the starvation period was 
prolonged ; fasting for 24 hours gave a high mor- 
tality rate in young rats. Purina chow was too high 
in carbohydrate content and gave irregular results 
because of variable amounts of food remaining in 
the gastro-intestinal tract even after catharsis 
(castor oil). Eviscerated animals (stomach and 
intestines removed) gave the highest glucose 
values averaging 99.0 + 12.2 mgm. per 100 grams 
of rat. The most consistent results in the whole 
animal were obtained in a group of 34 rats ranging 
in weight from 39.8 to 66.8 grams on a low carbo- 
hydrate diet (J. Nutrition 10:507, 1935, diet 10) for 
one week and fasted overnight. In this group, the 
average glucose content of the carcass was 53.0 + 
19.2 mgm. per 100 grams of rat. 

Reversible oxygenation, irreversible oxidation, 
and decarboxylation of cobalt-amino acid com- 
plexes with oxygen gas. DEAN Burk, and (by 
invitation) Stivio Frata, Joann Hearon, Marie 
HessecBpacH, Hirton Levy, and Arruur L. 
ScuavE. National Cancer Institute, National In- 
stitute of Health, Bethesda, Maryland, and Overly 
Biochemical Research Foundation, New York. 


Various cobaltous-amino acid complexes, in addi- 
tion to cobaltodihistidine and certain cobaltous 
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histidine derivatives reported on previously (J, 
Biol. Chem. 165: 723 (1946); Fed. Proc. 6: 249 
(1947)), react reversibly with oxygen gas under 
physiological conditions. Reversibly oxygenated, 
yellow-brown cobaltous compounds were readily 
formed with lysine, arginine, tryptophane, proline, 
ornithine, serine, asparagine, glutamine, gluta- 
mate, glycine, and glycyl-glycine at concentrations 
of the order of 0.01 to 0.1 M. However, the oxy- 
genated compounds were transformed spontan- 
eously into pink, irreversible oxidation forms, 
many times more rapidly than was oxy-bis (cobal- 
todihistidine). In general, the stability of the 
oxygenated forms decreased with increasing tem- 
perature and pH. Irreversible O2 consumption, 
but no intermediate reversible oxygenation, was 
observed with cysteine, methionine, alpha-alanine, 
and putrescin, and no oxygen consumption at all 
with beta-alanine. 

The irreversible reaction is complex, and may be 
shown with histidine to involve several recog- 
nizable phases, including 1) an initial irreversible 
rearrangement of the reversible form without ad- 
ditional O, uptake, 2) eventual absorption of a 
second molecule of Og by oxy-bis (cobaltodihisti- 
dine), and 3) especially with excess amino acid, 
production of CO, and OH-, in ratios of CO./O, 
and OH~/O:, approaching maxima of 0.5 and 1 re- 
spectively, indicating complex organic oxidation 
and decarboxylation. With excess cobalt it was 
possible to obtain complete conversion to a pink 
irreversible form without notable production of 
CO, or OH, indicating non-oxidation of the cobal- 
tous to cobaltic state here, a result further con- 
firmed polarographically, where no change in 
height or potential of the cobaltous-cobalt wave 
was observed upon conversion of cobaltodihistidine 
to oxy-bis (cobaltodihistidine ) and then to the pink 
irreversibly oxidized complex. 

A study of the microbiological assay of valine 
with estimation of precision of the method. Mv- 
RIEL M. Burr and W. A. Cranpatt (introduced by 
L. I. Puastey). Food and Drugs Division, De- 
partment National Health and Welfare, Ottawa, 
Canada. A synthetic medium of pure amino acids 
and vitamins is described for the assay of valine, 
employing Lactobacillus arabinosus as the test 
organism. Comparisons are made with other pro- 
posed methods using this organism. Comparable 
results are obtained in the assay of various protein 
hydrolysates, pharmaceuticals and proteins and 
recovery experiments were satisfactory. An estima- 
tion of the precision of the method is carried out 
according to Crandall and Burr “Precision of mi- 
crobiological assays for riboflavin, niacin and panto- 
thenic acid.”’ (in press). 

The metabolism of peptides of asparagine. C- 
E. Carrer (Introduced by J. P. GreEnsTetN). 
Clinton National Laboratory, Oak Ridge, Tennes- 
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see. Enzymes capable of hydrolyzing the peptide 
bond of glycyl l-asparagine without attacking 
the amide group have a high activity and wide 
spread distribution in mammalian tissues. The 
optimum effect exhibited by this system is at pH 
§. Liver and kidney extracts are the most potent 
sources of the enzyme, and in dilute solution effect 
the complete hydrolysis of the peptide in 2.8 X 
10M substrate in 20 minutes. Dialysis does not 
inactivate the enzyme system and there is no 
specific metal activation, or anion effect such as 
has been described in the desamidation of gluta- 
mine and asparagine. Leucyl Asparagine is metabo- 
lized at the same rate as glycyl asparagine. Chlo- 
roacetyl asparagine, a-bromisocaprony] asparagine, 
are metabolized by aqueous tissues extracts but at 
amuch slower rate. Hydrolysis of the peptide bond 
has been followed manometrically by the chlor- 
amine T reaction and by the ninhydrin reaction. 
A purification of the enzyme system has been 
effected from rat liver by ammonium sulfate frac- 
tionation of aqueous extracts. 

Influence of dietary and physical factors on the 
urinary excretion of thiamine and pyramin. W. O. 
CastER (by invitation), Otar MIcKELSEN and 
Ancet Keys. Laboratory of Physiological Hy- 
giene, University of Minnesota, Minneapolis. One 
year 4,4, and 2 normal young men were maintained 
on constant thiamine intakes of 0.6, 1.0, and 1.8 
mgm. per day respectively for 5.5.months. In 
another year 6 and 6 men were on 1.0 and 2.0 mgm. 
of thiamine per day respectively for 8 months. The 
4 hour urinary thiamine and pyramin excretions 
were followed throughout each period. On separate 
occasions each lasting 5 days while the thiamine 
and caloric intakes were kept constant, a diet 
providing 200 grams of protein, and one supplying 
8% of the calories from carbohydrate were fed. 
In both of these periods, the -rinary thiamine and 
pyramin excretions showed no consistent and sig- 
nificant changes over that of the preceding control 
period. A diet providing 75% of the calories from 
fat was fed for 5 days one year and for 15 days the 
second year. In both cases there was an indication 
of a significant increase in the thiamine and pyra- 
min excretions. This significance, however, was 
apparent only when the factor of individual varia- 
tion was eliminated from the calculations. During 
the second year 3 men from each thiamine intake 
group were subjected to a 3-day period of work at 
such a rate that 6000 calories were required for 
daily equilibrium. The other men were on the same 
work and dietary regimen for 10 days. Both experi- 
ments showed no significant change in thiamine 
excretion whereas the pyramin excretion increased 
significantly during the first 2 to 3 days, followed 
bya decline to below the control levels. 

Some properties of 6-keto acid carboxylases 
from plants. J. CerrHami (by invitation), M. C. 
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GoL.vus (by invitation), J. Speck (by invitation) 
and B. VENNESLAND. Department of Biochemistry, 
University of Chicago. Previous observations on the 
occurrence of oxalacetic carboxylase in various 
plant preparations have been extended. The 
enzyme from black and red radishes, carrots and 
parsnip has been shown to be independent of the 
pyruvic carboxylase which is present in all the 
crude extracts from these sources. The oxalace- 
tic carboxylase from parsley root has been sub- 
jected to a detailed study. The ability of a number 
of cations to activate this enzyme has been de- 
monstrated. Mn** is the best activator, but Cd**, 
Cot+, Zn**, Ca**, Pb*+ and Mg**arealso capable of 
showing cofactor effects. The enzyme is rapidly des- 
troyed at room temperature on exposure to hydro- 
gen ion activities below pH 5 or above pH 9. The 
active protein has been subjected toa partial purifi- 
cation and studies of the purified fractions with re- 
gard to their content of biotin, malic dehydrogen- 
ase and isocitric dehydrogenase are in progress and 
will be reported. 

Repletion of protein depleted dogs with various 
proteins and protein hydrolysates. Bacon F. 
CuHow and SuirteEy DeBraseE (by invitation). 
Division of Protein Chemistry, The Squibb In- 
stitute for Medical Research, New Brunswick, 
New Jersey. Dogs were depleted of plasma proteins 
on a diet free from proteins but adequate in vit- 
amins and calories for a period of 4 to 6 weeks. 
Attempts were made to replete these animals with 
a diet containing hydrolyzed and undigested 
proteins with different amino acid patterns and 
biological values, with a daily intake of 0.35 grams 
nitrogen per kgm. body weight. The total cir- 
culating plasma proteins were determined before 
depletion, after depletion, and during repletion. 
Plasma albumin decreased from 45% to 25% of the 
total plasma protein. The results on repletion con- 
firm our previous findings that casein hydrolysate 
will regenerate both plasma albumin and globulins, 
whereas, lactalbumin hydrolysate will regenerate 
mainly albumin. Supplementation of lactalbumin 
hydrolysate with amino acids to give a composition 
similar to casein hydrolysate or supplementation 
of casein hydrolysate with methionine to increase 
the nitrogen retention to that of lactalbumin 
hydrolysate did not alter the plasma protein 
regeneration properties of the original hydroly-, 
sates. Several whole protein mixtures such as 
egg albumin, Melactin (a mixture of casein and 
lactalbumin) and wheat gluten were also fed to the 
depleted dogs. It was found that wheat gluten did 
not stimulate any appreciable regeneration of 
plasma proteins at this level of intake. The re- 
sponses of the depleted dogs to the diet of either 
Melactin or egg albumin, in spite of their high 
biological values, is much slower than casein or 
lactalbumin hydrolysate. 
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The distribution of amino acids between fetal 
and maternal extracellular fluids and cells. 
Hatvor N. Caristensen. The Children’s Hos- 
pital, and the Department of Biological Chemistry, 
Harvard Medical School. A comparison has been 
made of certain amino acid concentrations in fetal 
and maternal plasma and tissues. In the guinea pig 
the levels of glycine and of non-glycine, non- 
glutamine (‘residual’) a-amino nitrogen (by 
ninhydrin) was about five times as high in the fetal 
plasma (umbilical cord blood) as in the maternal 
plasma. The concentrations of glycine in the muscle 
cells of both the fetus and,mother were about nine 
times the concentrations in their respective plas- 
mas and the concentrations of ‘‘residual’”’ a-amino 
nitrogen in the muscle cells of both organisms were 
about 6 times the concentrations in the respective 
plasmas. Thus the muscle cells of the fetus contain 
about 4 times as high a level of amino acids as the 
muscle cells of the mother, due, however, to the 
concentrating of amino acids by the placenta rather 
than to an unusual ability of fetal muscle to con- 
centrate amino acids. The administration of gly- 
cine by mouth to the pregnant animal caused a 
larger increase in the glycine of the fetal plasma 
than of the maternal plasma. The response of the 
concentrating ability of the placenta to the ad- 
ministration of amino acids was analogous to the 
response of the cells of liver and muscle. These 
observations have a bearing on the rapid protein 
synthesis by the fetus. 

The mechanism of enzymatic synthesis of 
citrulline from ornithine. Pattie P. CoHeN and 
SanTIAGo Griso.ia (by invitation). Department of 
Physiological Chemistry, University of Wisconsin 
Medical School. Glutamic acid has previously been 
shown to play a specific role in the conversion of 
ornithine to citrulline in rat liver homogenates 
(Cohen and Hayano, J. Biol. Chem., 170, 687, 
1947). More recently it has been shown that washed 
residue of rat liver homogenate contains the 
enzyme system catalyzing this reaction (Cohen 
and Hayano, J. Biol. Chem., in press). Present 
studies on the mechanism of this reaction using 
washed rat liver residues supplemented with 
adenosine triphosphate, adenylic acid, magnesium 
and inorganic phosphate ions, indicate that 
glutamic acid acts as the acceptor for CO, and 
ammonia to form an intermediate compound which 
reacts with ornithine to form citrulline. The 
fixation of CO, and ammonia by glutamic acid 
requires oxygen while the transfer reaction 
proceeds anaerobically. Replacement of glutamic 
acid by glutamine, fumarate, succinate, a-keto- 
glutarate, aspartate, oxalacetate, isocitrate and 
pyruvate gave the following percentage yields of 
citrulline, representing glutamic acid as 100 per 
cent: 100; 19.2; 17.6; 3.7; 0; 0; 0; 20. Attempts to 
demonstrate direct fixation of CO: and ammonia 
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by ornithine have been unsuccessful. The nature 


of the intermediate compound of glutamic acid (™ | 


and CO, and ammonia is at present under investj- 
gation. 

The action of insulin on glycogen reserves, 
Grorce L. Cot.ins, Jr. (by invitation), Epwarp 
M. Bripee, and BarBARA MarrTLaNp (by invi- 
tation). From the Statler Research Laboratories of 
the Children’s Hospital, Buffalo, and Department 
of Pediatrics of the University of Buffalo, Buffalo, 
New York. The action of insulin in stimulating the 
deposition of muscle glycogen is well established, 
While numerous experiments have been reported 
showing that a similar stimulation to glycogen 
deposition does not occur in the liver, there are 
differences of opinion regarding the interpretation 
of the findings. Bouckaert and de Duve (Physiol. 
Rev., 27: 39-71, January 1947) believe that the 
failure of insulin preparations to stimulate glycogen 
deposition in the liver is due to impurities in the 
insulin used. Others interpret the findings as a 
direct effect of the hormone itself. Experiments 
will be presented showing the effect of insulin 
preparations of varying degrees of purity on liver 
and muscle glycogen. The effect of endogenous 
hyperinsulinism (pancreatic adenoma) on glycogen 
stores will also be demonstrated. 

Changes in the composition of the blood of rats 
fed L-histidine. H.R.CrooxsHank (by invitation) 
and CLARENCE P. Bera. Biochemistry Depart- 
ment, Medical College of Alabama and the Bio- 
chemical Laboratory, State University of Iowa. 
The course of histidine metabolism was studied in 
previously fasted rats by assaying the blood for 
histidine, total imidazole, and amino, urea, and 
total non-protein nitrogen, in some instances be- 
fore, and in others at various intervals after feeding 
single doses of L-histidine. All of these components 
but the urea attained maximal concentrations in 
1 hour after the feeding. In 6 hours, free histidine 
had disappeared and total imidazole had returned 
to the fasting level. Amino and non-protein nitro- 
gen diminished fairly rapidly in this period, then 
more slowly until the fasting levels were attained 
(in 12 to 16 hours). The urea rose perceptibly in the 
2nd hour, became maximal in 4 to 8 hours, then fell 
gradually to its initial minimum in 12 to 16 hours. 
Tk. small differences noted in these tests between 
the concentrations of histidine and total imidazole 
seem to preclude any considerable conversion of 
L-histidine to intermediates containing the imi- 
dazole ring. On the other hand, the differences 
between the increases in amino nitrogen found by 
assay and the increases attributable to histidine 
seem sufficient to warrant assuming either that 
histidine is converted into a metabolite which 
retains the amino nitrogen, or that, under the 
stimulus of the histidine, amino nitrogen is pro 
duced from some other source. The data seem 
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on cytochrome c metabolism and liver regener- 
ation. Davip L. Drasxin. Dept. of Physiological 
Chemistry, Graduate School of Medicine, Univ. of 
Pennsylvania, Philadelphia. The experiments to 
be reported have disclosed an apparently signifi- 
cant influence of the thyroid gland on the cyto- 
chrome c content of all tissues, an effect which 
suggests a mechanism whereby thyroxine helps 
regulate the oxygen consumption of tissues and the 
whole body. 

Adult rats of average starting weight of 200 gm. 
were used, and were maintained on a vitamin 
supplemented, high (31%) protein diet. In the 
completely thyroidectomized animals, liver lobec- 
tomy was performed 35 days after thyroidectomy, 
and the experiments were terminated 14 days later. 
In the thiouracil studies, 50 mgm. of the drug were 
administered daily in a measured quantity of the 
diet for a period of 45 days before either sacrifice 
or liver lobectomy. Cytochrome c, water, and 
ribose and desoxyribose nucleic acids were de- 
termined in liver before and after regeneration, 
and cytochrome c and water content were measured 
also in kidney cortex, heart and skeletal muscle 
terminally. Thyroidectomy induced a striking 
reduction in total body cytochrome c, reflected in 
the concentration of the pigment in individual 
organs and tissues. The decrease in cytochrome c 
was about twice as great in skeletal muscle as in 
liver (41 against 22% reduction), with intermediate 
decreased values in heart and kidney cortex. In the 
thyroidectomized rats, liver regeneration was not 
strikingly interfered with, although it was of 
smaller magnitude than normally. The adminis- 
tration of thiouracil produced a reduction in the 
cytochrome c of tissues of similar magnitude as 
after complete thyroidectomy. 

The anti-ulcer activity of aluminum dihydrox- 
yaminoacetate. R. L. Dryer (by invitation), 
J. Katz (by invitation), W. D. Pau (by invi- 
tation), and J. I. Rourn. Departments of Bio- 
chemistry and Internal Medicine, College of Med- 
icine, State University of Iowa, Iowa City. The 
anti-ulcer activity of aluminum dihydroxyamino- 
acetate (ADA) has been investigated in rats with 
ligated pylorus. The animals, of both sexes, ranged 
in weight from 150 to 300 gm. and were maintained 
on a stock ration. Prior to pyloric ligation all an- 
imals were starved 72 hr. with free access to water. 
The ligation was performed under light ether 
anaesthesia; recovery from this procedure was 
prompt and satisfactory. The excised stomachs of 
rats given 2 cc. of N/100 HCl, H:0 or 0.9% NaCl 
by mouth immediately after the ligation con- 
sistently exhibited ulceration when examined 
6 hr. later. A number of animals received 240 
mgm. of ADA in the 2 ec. of HCl, H:O or NaCl. 
Excision and examination of the stomach was 
was performed 6 hr. after the above treatment. 
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The volume of the gastric contents, free and total 
acidity, pH, and peptic activity was determined 
in all cases. Results of these experiments show that 
in the absence of ADA animals uniformly suffered 
erosion or ulceration of a more or less severe degree, 
In this respect, no difference could be found in the 
nature or quantity of ulceration produced by either 
HCl, H.O, or NaCl. In the presence of ADA the 
incidence of erosion and ulceration was markedly 
reduced. No correlation could be _ established 
between degree of ulceration and either free or 
total acidity or peptic activity. 

Dimethylthetin as a methylator of homocys. 
teine. Jacop W. Dusnorr and Henry Borsoox. 
William G. Kerckhoff Laboratories of the Biological 
Sciences, California Institute of Technology, 
Pasadena, California. A partially purified enzyme 
has been isolated from the liver and kidney of the 
rat, guinea pig, and hog, which transfers one methyl 
group from dimethylthetin to homocysteine. In 
whole liver homogenate dimethylthetin is 6 times 
as effective as betaine and 60 times as effective as 
choline in methionine formation. The dimethyl- 
thetin transmethylase is distinguished from the 
choline transmethylase by its stability to dialysis 
and from the betaine transmethylase by its sta 
bility at pH 4.7. 

Structual investigation of hydroxyaspergillic 
acid, an antibiotic substance produced by 
aspergillus flavus. James D. Dutcuer, 0. 
WINTERSTEINER and A. E. O. MENZEL (by in- 
vitation). Division of Organic Chemistry, Squibb 
Institute for Medical Research, New Brunswick, 
N. J. Under certain conditions of growth, Asper- 
gillus flavus produces, not aspergillic , acid, 
Ci2oH2oN202, but hydroxyaspergillic acid, C:2Ho- 
N:0;, which is much less antibacterial. Subse- 
quent to the establishment of the structure of 
aspergillic acid as l-hydroxy-3,6-di-sec-butyl pyra- 
zone-2 [J. Biol. Chem., 171, 321, 339 (1947)] we 
have investigated the structure of hydroxyasper- 
gillic acid. Both compounds are hydroxamic acids 
as shown by the ferric chloride color test and 
formation of a characteristic copper salt. Hydroxy- 
aspergillic acid can also be reduced by hydrazine 
to the neutral desoxyhydroxyaspergillic acid. 
Evidence that the carbon and nitrogen skeleton is 
the same in both compounds was obtained by 
sodium and alcohol reduction to comparable piper- 
azine derivatives. The indifference of hydroxy- 
aspergillic acid towards diazonium coupling and 
bromination suggested, at first, that the additional 
oxygen atom occupied position 5 of the pyrazine 
ring, but subsequent reactions failed to verify this 
hypothesis. Hydriodic acid reduction caused the 
elimination of the elements of H.O with the for- 
mation of a product containing a non-cyclic double 
bond; and heating with strong phosphoric acid 
similarly led to a dehydro-product. The most 
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likely structures therefore were those in which 
the additional hydroxyl group occupied the tertiary 
position of one or the other of the secondary butyl 
side chains. Confirmation of the nature of the 
dehydro-compounds has been achieved by re- 
duction to products identical with reduction 
products of aspergillic acid, but the precise location 
of the hydroxy] group has not been established yet. 
However, the formulation which places it in the 
side chain situated at position 6 is favored. 

Measurement and study of immune precip- 
itates by means of ultraviolet absorption spectro- 
scopy. HerMAN N. EIsen and AuBert S. Keston 
(introduced by Rosert C. Warner). Depart- 
ments of Medicine and Chemistry, New York 
University College of Medicine. Ultraviolet ab- 
sorption spectroscopy of specific precipitates 
furnishes an accurate, sensitive method for the 
quantitative measurement of serum antibody 
levels. The capsular polysaccharide of pneumo- 
eoecus type V and rabbit pneumococcus type V 
antiserum gave a precipitate whose absorption 
spectrum was that of the antibody protein. This 
spectrum was found not to change over a broad 
range of the precipitin curve. However, when a 
protein antigen (bovine serum albumin) was used 
with homologous rabbit antiserum, the immune 
precipitates showed changes in the absorption 
spectra in different regions of the precipitin curve 
consistent with: the expected variations in the 
antigen-antibody composition of the precipitates. 
Analysis of spectral data offers, within limits, an 
opportunity to determine the composition of those 
immune precipitates whose components have 
significant and different absorption spectra. 

Immunochemical studies with proteins labelled 
with trace amounts of radioactive iodine. Hrr- 
MAN N. Ersen and ALBERT S. Keston (introduced 
by Ropert C. WARNER). Departments of Medicine 
and Chemisiry, New York University College of 
Medicine. Proteins were labelled with I by 
direct iodination. The amount of iodine involved 
was extremely small yet highly radioactive prepa- 
tations were obtained. In these preparations only 
an occasional protein molecule was tagged with 
radioactive iodine. The label was stable, and 
antisera against the native protein seemed unable 
to distinguish between labeled and unlabelled 
protein. Labelling of protein was also carried out by 
coupling with p-I'* phenyldiazonium chloride. 
The preparations so obtained also retained specifi- 
tity. However, part of the label dissociated from 
the protein over a period of weeks. Both types of 
labelled protein proved capable of being used as 
sensitive indicators in the determination of serum 
precipitins. 

Metabolism of cerebral cortex from different 
a&feas and various animals and from epileptic 
tients. K. A. C. Exvtiorr. Montreal Neurological 
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Institute, McGill University. The Oz uptake rate 
of slices of cerebral cortex from various animals 
ranging in size from mouse to man is roughly in- 
versely proportional to the tenth root of the com- 
mon body weight of the individual of the species. 
Though the rate varies with the composition of the 
suspending medium, the same relation holds in 
different media. Within a species, the rate does not 
vary greatly or consistently with the size of the 
individual. Slices from different areas of the cortex 
respire at appreciably different rates; particularly 
dorsal areas respire more actively than lateral in 
all animals studied. Usually the second slice re- 
spires somewhat more rapidly than the surface 
slice. Active aerobic glycolysis, usually falling off 
fairly rapidly, occurs in brain slices from all species 
if the metabolism is studied immediately after 
introduction of the slices into ringer-bicarbonate 
medium. With isotonic suspensions aerobic gly- 
colysis is not appreciable. 

The relative rates of oxygen uptake, carbon 
dioxide evolution, aerobic glycolysis, and anaerobic 
glycolysis in the presence of the optimal amount of 
pyruvate, were the same in isotonic suspensions 
and slices from all the normal animals studied. 
Focal epileptogenic human brain tissue, excised 
for therapeutic purposes by Dr. Wilder Penfield, 
respired, on the average, at the rate expected from 
the results on normal animals. Relatively high 
anaerobic glycolysis occurred with suspensions 
of all the human samples but it is not certain 
whether this is related to the epileptic process. 

The quantitative estimation of steroid alcohols. 
Lewis L. Ence,t, Heren R. Patrerson and 
HitpEGARD WILson (introduced by A. Batrp 
Hastinecs). Medical Laboratories of the Collis 
P. Huntington Memorial Hospital of Harvard 
University, at the Massachusetts General Hos- 
pital, Boston, Massachusetts and the Depart- 
ment of Biological Chemistry, Harvard Medical 
School, Boston, Massachusetts. Studies of the 
intermediary metabolism of the steroid hormones 
have been hampered by the absence of a simple and 
relatively specific method for the estimation! of 
steroid alcohols in urinary extracts. In an effort 
to devise such a method it was found that hemi- 
3,5-dinitrophthalates of steroid alcohols develop a 
color suitable for analytical purposes upon treat- 
ment with methanolic potassium hydroxide. 
Pure steroid alcohols were treated with excess 
3,5-dinitrophthalic anhydride in pyridine solu- 
tion. After dilution of the reaction mixture with 
hydrochloric acid the half-esters which were 
quantitatively formed were extracted with ether, 
washed and transferred to methanol. For analysis, 
aliquots were diluted with methanol and 5 N meth- 
anolic potassium hydroxide so that the final potas- 
sium hydroxide concentration was 1.5 N. The color 
developed showed maximal absorption at 510 myz 





and adherence to Beer’s Law in the range 0.3- 
1.5 4 M of ester, provided readings were made 
5-15 minutes after mixing the reagents. At higher 
alkali concentrations sensitivity was increased but 
more rapid fading was encountered. No significant 
color was developed by 3,5-dinitrophthalic acid 
in 1.5 N methanolic potassium hydroxide. The 
absorption spectra, extinction coefficients and 
variation of extinction coefficients with alkali 
concentration were similar for all of the compounds 
thus far studied. Preliminary results indicate 
that this method may be applied to the estimation 
of alcohols in urinary extracts. 

Influence of polyhydric alcohols on the clotting 
of fibrinogen. Joun D. FERryand SIDNEYSHULMAN 
(by invitation). Department of Chemistry, Univ. of 
Wisconsin. When a fibrin clot is formed from 
solutions of bovine fibrinogen and thrombin, its 
properties and structure depend markedly (as in 
the case of human fibrin) on the pH, ionic strength, 
and other conditions. At pH 6.3 in 0.45 M NaCl, a 
“‘coarse’’ clot (opaque, readily synergizing) is 
formed. The coarseness of structure, as measured 
by opacity, is profoundly affected by small quanti- 
ties (1 to 5%) of hydroxyl compounds. Monohydric 
alcohols (ethyl, butyl) increase opacity slightly; 
compounds with 2 to 6 hydroxyls decrease opac- 
ity; compounds with many hydroxyls (polyvinyl 
alcohol, starch) increase opacity. The concentra- 
tions in moles OH per liter required to decrease 
clot opacity to a given value provide a measure of 
comparative effectiveness: glycerol and mannitol, 
1.6; 2-methyl, 2,4-pentanediol and pentaerythritol, 
0.5; tetramethylene glycol, 0.25; hexamethylene 
glycol, 0.2; pentamethylene glycol, 0.1. All of these 
substances prolong the clotting time. They do not 
affect thrombin activity. They have no irreversible 
effect on the fibrinogen ; when introduced and then 
removed by dialysis before clotting, they cause no 
alteration of clot structure. 

These results indicate an interaction between 
fibrinogen and polyhydric alcohols which depends 
critically on the spacing between hydroxy] groups. 
The interaction increases in the order 0 < 1 < 2 
< 4 < 3, where the numbers denote the number of 
carbon atoms between carbons bearing hydroxyls. 

The quinoid stage of tyrosine metabolism. 
EitiaA H. Fisuperc. Biochemical Laboratory of 
Beth Israel Hospital, New York City. It has re- 
cently been shown that benzoquinone acetic acid, 
a substance capable of in vitro and in vivo met- 
hemoglobin formation in subjects showing evidence 
of vitamin-C depletion. It is an‘obligate inter- 
mediate in the normal catabolism of tyrosine and 
its existence in the blood can be demonstrated by 
a characteristic absorption spectrum in the ultra- 
violet. In certain subjects where the tyrosine 
metabolism is interrupted at the quinoid stage, the 
amount of benzoquinone acetic acid excreted in 
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the urine can be determined quantitatively by 
titrating with thiosulfate the amount of I re. 
leased by the quinone from an acidified solution 
of KI. Using this value in conjunction with the 
density of the u.v. absorption spectrum of this 
urine it becomes possible by appropriate dilution 
to determine the concentration of benzoquinone 
acetic acid in the blood. The concentration of 
BQA in the blood is constant in the normal or. 
ganism. We have encountered marked deviations 
only in those conditions in which some abnormality 
of liver function may be clinically demonstrated or 
experimentally induced. 

Blood plasma anti-glucuronidase activity. Wu- 
LIAM H. FisHmMan, Kurt I. AtrmMan (by in- 
vitation) and BELLE SPRINGER (by invitation), 
Departments of Surgery and Biochemistry, Uni- 
versity of Chicago, Chicago, Ill. B-Glucuronidase 
activity is strongly inhibited in the presence of 
untreated or boiled mammalian blood plasma or 
serum. Only a slight decline in inhibitory activity 
is observed with plasma dilutions of 1 to 5 or 10. 
With greater plasma dilutions the inhibitory 
activity diminishes more markedly, although 
demonstrable effects are still evident at 1 to 100 
dilution. The activity of several other enzymes is 
not affected by boiled plasma suggesting a measure 
of specificity to the glucuronidase inhibiting 
principle. Body tissues contain very much less 
glucuronidase inhibitor activity than blood. Very 
frequently also, glucuronidase activity is inhibited 
in the presence of urine although here much of the 
inhibition disappears after dialysis. In plasma, 
glucuronidase inhibiting power is only slightly 
affected by dialysis either before or , after 
boiling. However, when acidified plasma is boiled, 
the inhibiting activity is removed with the pre- 
cipitated protein. From these observations it would 
appear that plasma glucuronidase inhibition may 
be a property of a large, heat-stable, non-dialyzable 
molecule. It is proposed that the glucuronidase 
inhibition of blood plasma may be due to an anti- 
enzyme which possibly may play a role in the 
regulation of tissue glucuronidase activity. 

Alkaline phosphatase activity of intestinal 
lymph of the rat. Eunice V. Frock and Jesss L. 
BotitmaNn. Mayo Foundation, Rochester, Minnesota. 
The intestinal mucosa has been considered as & 
possible source of the alkaline phosphatase of 
plasma largely owing to its high content of phos- 
phatase and the observation of a decrease in plasms 
phosphatase following fasting and an _ increase 
after certain meals. Analysis of the intestinal 
lymph provides more direct evidence for this 
function of the intestinal mucosa. 

The intestinal lymphatics of rats were cannu- 
lated with polyvinyl plastic tubing. A  contrd 
sample of lymph was collected overnight, a meal 
given by stomach tube, and the lymph collected 
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continuously. Anaiysis of the lymph collected was 
made at the 2nd, 4th, 6th, 12th, and 24th hours. 
Following a fat-free meal the alkaline phosphatase 
activity of the lymph increased 3 to 6 times the 
control values by the 6th hour and remained high 
through the 12th hour after which the activity 
returned to the original value. Following a similar 
meal to which fat had been added the phosphatase 
activity was similar to that obtained with the fat- 
free meal alone. The phosphatase activity of plasma 
collected from fed rats after 2 days of lymph drain- 
age was as low as that in normal rats fasted for this 
period of time. 

Brain proteins: isolation of a birefringent 
liponucleoprotein. Jorpi Foicu and L. L. UzMan 
(by invitation). McLean Hospital, Waverley, 
Mass., and Harvard Medical School. Brain tissue is 
treated with a 4:1 mixture of ether:CH;OH and 
then with ether at —15°. The residue is extracted 
with water which is changed every few hours. Ex- 
tracts are cleared by 12,000 rpm. centrifugation, 
brought to pH 8, then to 4.5, precipitate (A) that 
forms collected, and the filtrate 3 saturated with 
(NH,)2SO,. Any precipitate that forms is dialyzed 
and lyophilized (B). Material B is obtained only 
during the first 12 hours of extraction while A is 
obtained even after 48 hours. B is a protein, free 
of P and lipids. A is a liponucleoprotein. It is in- 
soluble at pH 4.5 and soluble at higher and lower 
pH. It contains 35 per cent lipids and 1.1 per cent 
P. Lipids are firmly bound (prolonged boiling with 
CH;,OH:CHCI; being required for their removal) 
and are found to be a mixture of phosphatides and 
carbohydrate-containing lipids. The lipid-free 
material contains 0.72 per cent P (it accounts for 
half of the brain protein P) and purines with the 





> ratio of a nucleoprotein. Ultraviolet absorp- 


tion spectrum of a solution of the isolated purines 
is almost identical with that of an equimolar solu- 
tion of guanine and adenine of same concentration. 
The liponucleoportein is birefringent and its X-ray 
pattern (Dr. Bear, M.I.T.) shows a degree of order 
consistent with crystalline structure. 
Fractionation of serum cholesterol. J.C. Forses 
and WittraM B. Porter (by invitation). Depts. of 
Biochemistry and Medicine, Medical College of 
Virginia, Richmond, Virginia. Experimental data 
will be presented showing that when normal blood 
serum, dried in vacuo from a frozen state, is ex- 
tracted with chloroform at about 5°C. a small but 
constant percentage of the total cholesterol is 
extracted. This fraction in the case of 20 normal 
individuals varied from around 7 to 18%, the major- 
ity being between 10 and 13%. On the other hand 
the extractable cholesterol of the serum of patients 
with the nephrotic syndrome with marked hyper- 
tholesterolemia was very high, being in some cases 
well over 90%. Data will also be presented on other 
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clinical conditions as well as on rabbits rendered 
hypercholesterolemic by means of a high choles- 
terol diet. 

Concerning the mechanism of interaction of 
egg white trypsin inhibitor and trypsin; Hr1Nnz 
FRAENKEL-ConraT, R. S. Brean (by invitation), 
and Hans LINEWEAVER. Western Regional Re 
search Laboratory, Albany, Calif. Bureau of Agri- 
cultural and Industrial Chemistry, Agricultural 
Research Administration, U. S. Department of 
Agriculture. The trypsin inhibitor of egg white 
was recently identified as native ovomucoid (Hans 
Lineweaver and C. W. Murray, J. Biol. Chem., 
in press). Unpublished results from this Labora- 
tory show that, in contrast to other trypsin in- 
hibitors, ovomucoid has weak to no action on other 
proteolytic enzymes. Because of this specificity, 
the mode of interaction of trypsin and ovomucoid 
appears of particular interest. The chemistry of 
this interaction has been studied through the prep- 
aration of derivatives of both proteins. 

The main results were: (a) Acetylation of most 
of the amino groups inactivated neither the in- 
hibitor nor trypsin. But acetylated trypsin was no 
longer susceptible to inhibition by ovomucoid or its 
acetyl derivative. (b) In contrast to amino groups, 
most carboxyl, phenolic, guanidyl, and hydroxy] 
groups in ovomucoid appeared essential for its 
inhibiting action. (c) The proteolytic activity of 
trypsin was independent of its most reactive car- 
boxy] and phenolic groups, but depended upon the 
integrity of amide, guanidyl, hydroxyl, and indole 
groups. Thus it appears that trypsin combines with 
the substrate through groups other than amino, but 
combines through its amino groups with the acid 
groups of the inhibitor. Other groups in both pro- 
teins probably perform important secondary func- 
tions in stabilizing the primary ionic combination. 
Limited kinetic studies indicate that inhibition 
of trypsin by ovomucoid is of the noncompetitive 
type, in agreement with the chemical indications 
that the substrate and inhibitor combine with 
different active groups of trypsin. 

Oxidation-coupled phosphate exchanges in ‘i 
acid-insoluble esters of cell-free liver prepara- - 
tions. Morris E. FriepKIN (by invitation) and 
AtBERT L. LEHNINGER. Departments of Bio- 
chemistry and Surgery, University of Chicago, 
Chicago. Esterification of inorganic phosphate 
coupled to the oxidation of malate takes place in 
properly supplemented suspensions of particulate 
material from gat liver, as demonstrated by rapid 
incorporation of inorganic phosphate (labelled 
with P*) into the acid-soluble esterified fraction. 
In order to determine whether the oxidation- 
coupled esterification of phosphate in the acid- 
soluble fraction is functionally related to phosphate 
exchanges in the acid-insoluble esters, we have 
studied P* distribution in the latter following 
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aerobic incubation of the suspensions in the pres- 
ence of 1-malate, ATP, Mg*t*, KCl, inorganic 
phosphate labelled with Ps:, and glycylglycine 
buffer. After extraction of acid-soluble phosphate 
the acid-insoluble P was separated into phospho- 
lipid, nucleic acid and an unidentified P-containing 
residue (‘‘phosphoprotein’’) by the method of 
Schneider (J. Biol. Chem., 161, 293 (1945)). The 
nucleic acid fraction was further separated into 
ribo- and desoxyribo-nucleic acid fractions. The 
specific radioactivity of each fraction was deter- 
mined. The acid-insoluble P showed a much lower 
rate of turnover than the acid-soluble P, compar- 
able to that observed in the intact liver. All three 
acid-insoluble P fractions showed incorporation of 
P®, Desoxyribonucleic acid showed no significant 
radioactivity although the two nucleic acids are 
present in roughly equal amounts in the suspen- 
sion. The high specific activity of the ‘‘phospho- 
protein”’ fraction suggests an active metabolic 
role for the unidentified esters present. 

Conversion of protein to glucose in vitamin 
deficiencies. Otrtver H. GarBLeR and Pav. 
BartTLeETr?r (by invitation). Henry Ford Hospital, 
Detroit. The relationship between glucosuria and 
vitamin deficiency in experimental pancreatic 
diabetes may be complicated by the fact that inter- 
ference with formation of glycogen or fat, or with 
oxidation, would increase glucosuria, while slower 
absorption or diminished glucogenesis from protein 
would decrease it (Endocrinology 39: 239, 1946). To 
study glucogenesis from protein separately, D:N 
ratios were determined in dogs during various 
deficiencies. The animals received a_ purified, 
carbohydrate-free diet high in vitamin-free casein, 
and were phlorhizinized after depletion of one 
vitamin. D:N ratios were determined for 4 days 
during the deficiency, and for several days after 
supplying the missing vitamin. Ratios before and 
after deficiency could thus be compared in the same 
animal. Two dogs depleted of thiamine for 25 and 
27 days respectively showed average ratios of 3.26 
and 3.27 ; after terminating the deficiency the aver- 
age ratios were 3.34 and 3.54. In dogs depleted of 
riboflavin for 51 and 55 days, the average ratios 
were 3.26 and 2.95 ; after administering this vitamin 
the average ratio in the first animal was 3.13. 
Results in pyridoxine deficiency have been re- 
ported in another connection (Fed. Proc. 6 :236, 
1947). In all experiments the characteristic effects 
of deficiency were present and responded dramati- 
cally to administration ef the mjssing vitamin. 
None of the ratios observed during deficiencies 
were strikingly different from values obtained with 
casein by other observers, and the increases in the 
ratios after terminating deficiencies of thiamine 
and pyridoxine were not decisive. 

Studies on glycolysis of mouse lymphosarcoma. 
HELENA GILpDER (introduced by VINCENT pbU 
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ViaNeAuD), Marton H. WILson (by invitation), 
Jouanna M. Lex (by invitation). Department of 
Biochemistry, Cornell University Medical College, 
New York, N. Y. Aerobic and anaerobic glycolysis 
of the Gardner lymphosarcoma cells have been 
studied in the Warburg manometer. As is charac. 
teristic of tumor tissue the lymphosarcoma cells 
have a high aerobic and anaerobic glycolysis when 
optimal glucose and bicarbonate concentrations are 
present. Comparative studies of the effectiveness 
of other substraces in lieu of glucose suggest that 
the metabolic patiway for lactic acid production 
in the cells studied may not be identical with the 
Emden-Meyerhof-Cori metabolic pathway demon- 
strated in muscle and in yeast. These studies indi- 
cate substantially decreased glycolysis when 
certain phosphorylated carbohydrates are sub- 
stituted for glucose. 

Fractionation of lymphoid tissues. ERLANp C, 
GJEsSING (introduced by ALFRED CHANUT!N), 
Biochemical Laboratory, University of Virginia. 
Calf thymus and mouse thymomas were frac- 
tionated by utilizing the low temperature-ethanol 
procedures intorduced by Cohn and associates, 
The stroma, lymphocytes and the saline soluble 
components were first separated and each was 
subjected to fractionation. The nucleic acid dis- 
tribution for the various fractions was determined 
by spectrophotometric and chemical analyses. A 
nucleo-protein-rich fraction was obtained from the 
stroma. Three fractions were obtained from 
lymphocyte nuclei; two distinctly different nucleo- 
proteins and a nucleic acid-free protein were pre- 
cipitated. The saline soluble components were 
separated into 4 fractions. They were characterized 
as follows: The largest fraction obtained by iso- 
electric precipitation contained nucleic acid; two 
fractions were free of nucleic acid and the remain- 
ing precipitate was rich in lipides. Using the same 
fractionating procedures of thymus.and thymomas, 
a number of differences in the types of precipitates 
were noted. These phenomona will be discussed. 

Rate of C“O, excretion following intraperitoneal 
administration of isotopic bicarbonate and ace- 
tate. R. Gorpon Govu.p, (by invitation, I. M. 
RosENBERG, (by invitation), Marorr SINEx, 
(by invitation), and A. Barrp Hastinas. Dept. of 
Biological Chemistry, Harvard Medical School, 
Boston, Mass. Fasted rats were injected with C¥- 
labeled bicarbonate in amounts of less than one 
milligram and the respiratory excretion of C¥0: 
followed for 4-6 hours. The results permit calcula- 
tion of the specific activity of respiratory CO: 
(and therefore of blood bicarbonate) and its varia- 
tion with time, as well as the extent of excretion 
of the C". The specific activity of respiratory C0: 
reached a maximum value within 10 minutes after 
injection and then decreased exponentially for 
approximately an hour, at a rate corresponding 
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to a decrease in value of 50% in 16 minutes. At 
about 80-100 minutes the rate of decrease changed 
to a considerably slower one. Carboxyl-labeled 
acetate of high specific activity was administered 
in small dosage in the same manner and half of the 
(" was recovered as respiratory CO, within 40-50 
minutes. The specific activity attained its maxi- 
mum value in 15-25 minutes; it then decreased 
exponentially during the subsequent 2 hours, but 
at a slower rate than the initial rate observed 
following isotopic bicarbonate administration. 
Carboxyl-labeled succinate was also studied and 
the results, which were in contrast to those ob- 
tained with acetate, will be presented. The extent 
of excretion during the experimental period was 
over 90% for bicarbonate and somewhat less for 
acetate. 

Xanthurenic acid excretion in pyridoxine de- 
ficient rhesus monkeys. Louris D. GREENBERG 
and James F’. Rinewart (by invitation). Divisions 
of Pathology and Pharmacclogy, University of 
California Medical School, San Francisco. Using 
the method of Miller and Baumann (J. Biol. Chem. 
157, 551, 1946) the quantitative excretion of 
xanthurenic acid was followed in 7 pyridoxine de- 
ficient rhesus monkeys on the diet and supple- 
ments previously described (Fed. Proc. 5: 222, 
1946). Estimations of the xanthurenic acid elim- 
inated in urine were made before and after the 
administration of 0.5-1.0 gram doses of Dl- or L- 
tryptophane per os. Four animals were studied in 
this manner before and after withdrawal of vita- 
min B, from the diet, so that they could serve as 
their own controls. On a good intake of the vitamin 
only small quantities (apparent xanthurenic acid 
1.5-3.0 mg.) of substances reacting with the FeCl; 
reagent were excreted before or after the adminis- 
tration of tryptophane. These values probably 
represent compounds other than xanthurenicacid, 
since this reagent reacts with phenylpyruvic acid 
and most likely with other alphaketo acids. As 
early as 18 days after withholding pyridoxine, there 
occurred marked increases in the xanthurenic acid 
excretion following the feeding of tryptophane. 
However, only a small portion of the total test dose 
of tryptophane was excreted as the chromogenic 
compound ; for example, the average excretion ex- 
pressed as per cent of the test dose is 2.1 with 0.5 
gram D1-, 3.0 with 1.0 gram DL-, and 3.8 with 0.5 
gram L-tryptophane. The urine specimens of mod- 
erately or severely deficient monkeys were usually 
colored green and the intensity of the color was 
increased by the addition of ferric chloride. 

Partial purification of cathepsin II from swine 
kidney. Hetmur R. Gutmann (by invitation) 
and JosepH S. Fruton. Dept. of Physiological 
Chemistry, Yale University, New Haven. Aqueous 
extracts of swine kidney contain a wide variety of 
proteolytic enzymes. In addition to the endo- 
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peptidase (cathepsin II) which hydrolyzes ben- 
zoyl-L-argininamide, there are present several 
exo and endopeptidases. In the crude extract, the 
exopeptidase activity toward substrates such as 
glycylglycylglycine, L-leucinamide, or carboben- 
zoxyglycyi-L-phenylalanine exceeds the activity 
of Cathepsin II. A purification procedure has been 
devised for Cathepsin II which permits the elim- 
ination of the known exopeptidases and the other 
endopeptidases for which synthetic substrates are 
available. This procedure involves fractional pre- 
cipitation with ammonium sulfate, dialysis against 
distilled water, precipitation with yeast nucleic 
acid, selective extraction of the protein-nucleate, 
and finally, fractional precipitation with am- 
monium sulfate. The purified enzyme hydrolyzes, 
in addition to benzoyl-L-argininamide, gelatin, 
denatured hemoglobin, and salmine. As in the case 
of the synthetic substrate, the digestion of the 
proteins is favored by the presence of cysteine. 
When purified cathepsin II is partially inactivated 
by heat, the rate of cleavage of benzoyl-L-arginin- 
amide, gelatin, and salmine is decreased to about 
the same extent. This result supports the view 
that the endopeptidase activity of Cathepsin II 
is associated with a protein-splitting enzyme. 

Further observations concerning antithiamine 
activity in plants. J. R. Haac and P. H. Weswie 
(by invitation). Oregon Agricultural Experiment 
Station, Corvallis, Oregon. Our previously an- 
nounced studies (Journal of Biological Chemistry, 
165, 737 and Federation Proceedings, 6, 408) dealing 
with thiamine deficiency induced in rats fed rations 
containing air-dried bracken fern have been con- 
tinued and extended to related plant species. 
Bracken fern rations, compounded from a single 
lot of fern showed decreasing toxicities in the order 
of fresh fern, air-dried fern fed in moist rations, and 
air- and sun-dried fern. We have been unable to 
demonstrate any harmful effects to rats of rations 
containing as much as 40% of their dry matter as 
fresh fern steamed for 30 minutes. Although some 
evidence of antithiamine activity in related plants 
has been obtained, none so far tested have shown 
activity to equal that of bracken fern. Chemical 
and microbiological assay procedures have raised 
numerous questions concerning their interpreta- 
tion in terms of animal performance. The Melnick 
and Field procedure, as applied to NaCl extracts, 
seems to respond to a quick-acting factor which 
possesses considerable heat stability. The thio- 
chrome and microbiological procedure have so far 
offered more promise of results directly applicable 
to animals. 

An infrared and X-ray study of polymorphism 
in 5-pregnen-3(8)OL-20-one.. Witt1amM J. HaInsEs, 
Marr P. Goopwin, GreorGe PisH and For A. 
MILieR (introduced by Marvin H. Kutzenaa). 
Research Laboratories, The Upjohn Company, 
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Kalamazoo, Michigan, and Division of Physical 
Chemistry, University of Illinois, Urbana... A 
preliminary report from this laboratory (paper 
presented at Meeting of American Chemical 
Society, New York City, 1947) has described the 
isolation of 5-pregnen-3 (8 )ol-20-one (pregnenolone ) 
from hog testes. Although this natural product was 
readily identified by its melting point, optical 
rotation and the properties of its oxime-derivative, 
unexpected differences were observed when its 
X-ray powder pattern and infrared absorption 
spectrum (Nujol mull) were compared with those 
obtained for a sample of synthetic pregnenolone. 
However, the infrared spectra of chloroform solu- 
tions of the two samples were identical. This be- 
havior suggested the existence of polymorphic 
crystals. The present study was undertaken as an 
attempt to produce a sample of synthetic preg- 
nenolone which had a crystal form identical with 
that of the natural product. Since the latter had 
been prepared by chromatography over magnesium 
silicate-‘‘Celite’’ mixtures followed by crystalliza- 
tion from absolute methanol, these techniques were 
applied to a sample of synthetic pregnenolone hav- 
ing X-ray pattern A and infrared mul! spectrum I. 
The first chromatogram caused a conversion to an 
intermediate form, X-ray pattern B and infrared 
mull spectrum II. Rechromatography of this 
material resulted in a form having X-ray pattern 
C and infrared mull spectrum III. This fraction 
was spectroscopically identical with the natural 
pregnenolone. The melting points, optical rotations 
and infrared spectra in solution indicated the 
chemical identity of these three crystal modifica- 
tions. 

The interrelationship of these crystal forms and 
their mode of interconversion are considered. The 
role of polymorphism in the identification of 
crystalline compounds is discussed. 

The metabolism of parenterally administered 
amino acids. I. glycine. Poit1p HANDLER, HENRY 
Kamin (by invitation) and Jerome §. Harris 
(by invitation). Departments of Biochemistry and 
Pediatrics, Duke University School of Medicine, 
Durham, N. C. Glycine was administrred intra- 
venously to female dogs, under dial anesthesia, 
at rates from 1 to 8 mg. N/kilo/min. Urine was 
collected constantly by catheter and blood samples 
obtained periodically. All dogs died, in respiratory 
and renal failure, after 600-900 mg. N/kilo had been 
administered; their survival time was roughly 
inversely porportional to the rate of administration. 
Samples of various organs were then removed, and 
frozen in acetone-CO,. Other dogs, which received 
0.4% NaCl or 1.5% NaSO, solutions for equal 
periods, served as controls. 

The ‘‘rate of utilization” was defined as a-amino 
N administered — [a-amino N excreted + a-amino 
N in extracellular fluid) /kilo/min. and included 
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cellular accumulation as well as oxidation, ete, 
The maximum rate of glycine “utilization” wag 
found to be 2 mg. N/kilo/min. while the maximum 
rate of urea formation under these conditions wag 
1.2 mg. N/kilo/min. Accumulation of a-amino N 
was most marked in liver and progressively less ip 
kidney, heart and skeletal muscle. This was en. 
tirely glycine accumulation since, in liver, there 
simultaneously occurred a drop of 50-75% in the 
concentration of other amino acids measured by 
microbiological assay in tungstate filtrates. The 
blood concentration of these amino acids remained 
relatively constant, but their urinary excretion 
increased 5-75 fold when the blood glycine con- 
centration was markedly elevated. However, this 
excretion accounted for no more than 20% of the 
amino acids which had disappeared from liver. 
When glycine was administered at 1 mg. N/kilo/ 
min., for 18 hours, urea N formation exceeded 
glycine N administration by about 20%. This 
phenomenon and the disappearance of liver amino 
acids are thought to be related to the specific 
dynamic action of glycine. 

Conditions necessary for complete decarboxyla- 
tion of pure E-lysine and L-tyrosine by amino 
acid decarboxylases. Martin E. Hanke. Depart- 
ment of Biochemistry, University of Chicago. 
Precise study in the Van Slyke-Neill manometric 
apparatus of the yield of CO, obtained from pure 
L-lysine or L-tyrosine with decarboxylases prepared 
from Bacterium cadaveris or Streptococcus fecalis 
respectively, has shown only 97 to 98% of theoreti- 
cal. This yield of CO, is increased by removal of 
O: from the reaction mixture, or more conveniently 
and effectively, by the addition of a large excess 
of t-leucine or pi-alanine. Glycine or cysteine 
alone is entirely ineffective although cysteine does 
augment the effect of leucine or alanine. With 100 
micromols of pi-alanine plus 125 micromols of 
cysteine in 6.5 ml. of reaction mixture, the yield of 
CO, from 5 to 20 micromols of L-lysine or L-tyrosine 
is 99.5%. 

Our present interpretation is that the decarboxy- 
lase preparations (crude extracts of bacterial cells) 
contain some L-amino acid oxidase, which oxidizes 
the L-lysine or L-tyrosine to a slight extent (2 to 
3%) before decarboxylation is complete. The 
leucine and alanine may act by preferential re- 
action with the oxidase and consequent removal of 
Oz, or possibly by competitive prevention of access 
of the lysine and tyrosine to the oxidase. Added 
leucine or alanine with or without cysteine has n0 
effect on the decarboxylase-CO, values of protein 
hydrolysates, since here there is an excess of other 
amino acids to tie up the oxidase. Decarboxylase- 
CO, values for lysine and tyrosine on hydrolysates 
of crystalline bovine blood albumin agree 0 
within 1 part in 200 with those reported by the 
isotope dilution method. 
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The effect of protein quality of previous intake 











on the consequences of acute starvation. RoBertT 


A. HarTe (by invitation), Joun J. Travers (by 
jpvitation) and Prrer Saricu (by invitation) 
(by James B. Auiison). Research Laboratories, 
The Arlington Chemical Company, Yonkers, 1, N. 
Y, In animal feeding experiments the common im- 
pression is that body weights are intrinsically more 
securate than food intake figures. A review of phy- 
siological considerations quickly belies this im- 
pression. An exploratory experiment revealed that 
adult rats on a stock diet lost no appreciable 
amount of weight during the first 2 hr. following the 


removal of food. (In all experiments there was free- 


geeess to water.) Thereafter weight loss was pre- 
cipitous during the next 22 hr. The course of weight 
change during subsequent refeeding and food de- 
privation periods was followed. These observations 
prompted examination of the role of protein quality 
during the period before food withdrawal. A group 
of 135 rats whose growth had been followed for 5 
wk. after weaning on synthetic isocaloric rations 
containing 10% (N x 6.25) of 7 different proteins 
were available for this study. They were weighed 
at intervals during 24 hr. following removal of food. 
Since they had attained differing weights during 
the growth period the data were analyzed by covari- 
ance technics to make approximate correction for 
this fact. In this way the effects of quality of differ- 
ent proteins previously ingested on the ability of 
the rat to withstand short time acute starvation 
could be assessed. When so analyzed the differ- 
ences between proteins were highly significant 
(p<0.001). The proteins could be divided into 2 
groups; 1 showing an average adjusted weight loss 
of about 7% and including whole egg, beef, egg 
white, and 2 casein samples; the other showing an 
average adjusted weight loss of about 10% and 
including wheat gluten and peanut flour. 

Action of peptidases on #-alanine peptides. 
H. Tuzo Hanson (by invitation) and Emi L. 
Sura. Laboratory for the Study of Hereditary 
and Metabolic Disorders and the Depts. of Bio- 
chemistry and Medicine, University of Utah School 
of Medicine, Salt Lake City, Utah. Some years 
4go, Abderhalden and co-workers reported that 
peptides containing B-amino acids were not hy- 
drolyzed by extracts of pancreas or intestine. 
We have found that certain peptidases will attack 
falanine peptides. Prolidase of rabbit muscle hy- 
drolyzes glycyl--proline (GP) about 200 times as 
fast as §-alanyl-t-proline (BP). Moreover, the 
hydrolysis of GP is inhibited about 50% in the pres- 
ence of an equimolar concentration of BP, indicat- 
ing that both compounds combine with the active 
groups of the same enzyme. Leucinaminopeptidase 
hydrolyzes t-leucyl-8-alanine about one-fourth as 
tapidly as it does u-leucylglycine; the rates are 
lt additive in the presence of both substrates, 


159 


and the hydrolysis of both is activated by Mn**. 
The enzyme which attacks glycylglycylglycine and 
other tripeptides has been found to hydrolyze 
glycyl-s-alanylglycine quite rapidly, glycylglycyl- 
8-alanine somewhat more slowly and #-alanyl- 
glycylglycine extremely slowly. The hydrolysis of 
glycyl-t-leucine is about 200 times as fast as that of 
8-alanyl-t-leucine. It is evident from our results 
with these and other 8-alanine-containing sub- 
strates that the specificity of peptidases towards 
a-amino acids is not absolute. The hydrolysis of 
compounds of unknown, structure by proteolytic 
enzymes can no longer be regarded as proof that the 
compound contains only a-amino acids. 

Enzymatic cleavage of organic halides. LEon 
A. Heppex and Virainia T. PorTERFIELD (intro- 
duced by B. L. Horecker). Laboratory of Physical 
Biology, National Institute of Health, Bethesda, 
Maryland. It is known that inorganic bromide 
accumulates in the tissues of animals given various 
aliphatic bromine containing compounds. No in 
vitro studies are recorded. In the present investiga- 
tion it was found that protein fractions of the 
livers of several animal species catalyzed the de- 
halogenation of a series of aliphatic halides. These 
included mono-bromo-mono-chloromethane, 1,2- 
dibromoethane, ethyl bromide, ethylidene bro- 
mide, 8-bromopropionic acid, 1-chloro, 2-bromo- 
ethane and 1,2-dichloroethane. The enzymatic 
activity was measured either by the determina- 
tion of inorganic halide or by following the rate of 
CO, evolution in a bicarbonate buffer due to the 
formation of fixed acid. Heating for 5 minutes at 
60°C. or introducing 10*M. Hg*+ caused complete 
inhibition. A five-fold purification of the crude 
tissue extract was obtained by fractionation with 
ammonium sulfate. Dehalogenation of mono-bromo- 
mono-chloromethane resulted in the formation of 
formaldehyde which was determined quantita- 
tively by the chromotropic acid method. In addi- 
tion,, the crystalline dimedone derivative of 
formaldehyde was isolated and its melting point 
determined. 

The rates of absorption of |- and dl-methionine. 
W. C. Hess. Georgetown Medical School, Washing- 
ton, D. C. In 1933 Chase and Lewis found that the 
rate of absorption of dl-methionine from the gastro- 
intestinal tract of the white rat was 53 mg. per 100 
gm. of body weight per hour. The method they 
employed to estimate the methionine remaining 
in the G. I. tract was the determination of amino 
nitrogen. The present work details the results of 
feeding both dl- and l-methionine to white rats 
and measuring the rate of absorption by two meth- 
ods. First, the methionine remaining in the 
G. I. tract was determined by a modified McCar- 
thy-Sullivan method and second, the total sulfur 
content of the tract was determined. By the colori- 
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metric method the rates of absorption were 40.0 
mg. and 36.8 mg. per 100 gm. per hour for dl- and 
l-methionine respectively. From the determination 
of the total sulfur the calculated rates were 39.1 
mg. and 35.4 mg. per 100 gm. per hour for dl- and 
l-methionine respectively. Both methionine and 
homocysteine were found in the livers of the rats 
fed methionine, there was no increase in the cystine 
or glutathione contents of the liver. 

Manganese and thiamine in the diet of mother 
rats and body temperature control in the young. 
Rosert M. Hitt and Dorsey E. Hoirkamp (by 
invitation). Department of Biochemistry, Univer- 
sity of Colorado Medical Center. A recent paper 
from this laboratory (Am. J. Physiol. 149, 650-656, 
1947) presented evidence that nutritional factors 
in the diet of the mother may modify the time of 
development of body-temperature control against 
cold in young white rats. We can now report that 
the manganous ion is a promoting factor and that 
thiamine has an antagonistic action. The activity 
of each factor is most striking at low dietary levels 
of the other. In the first experiment Purina Fox 
Chow (700 gamma Mn and 30 gamma thiamin per 
day per mother rat) was used without supplement. 
The mothers were on this diet from the time of 
breeding until after the young were 18 days old. 
At that time the young were exposed in individual 
cages in the cold room at 3-6°C. No control of body- 
temperature was exhibited by these animals. In 
the second experiment 1000 gamma Mn was added 
to the diet per mother rat per day. At 18 days of 
age, one-third of the young had acquired almost 
complete body-temperature control against cold. 
In the third experiment, in addition to 1000 gamma 
Mn, 100 gamma thiamin was added per mother rat 
per day. On the 18th day of life none of the young 
of this group showed complete body-temperature 
control against cold, though most of them had 
developed some degree of resistance. This work 
was repeated using powdered whole milk as the 
basic diet. Similar results were obtained. 

Stereochemistry of allopregnanetriol-3/16/20 of 
mare’s urine. H. HirscHMANN, FriepDA B. H1rrscu- 
MANN (by invitation), and Marcarer A. Daus 
(by invitation). Department of Medicine, Western 
Reserve University and the Lakeside Hospital, 
Cleveland, Ohio. Reduction with platinum in al- 
cohol of the known 20-acetoxyallogregnanedione- 
3,16 derived from the allopregnanetriol-3,16,20 
(I) of mare’s pregnancy urine yields 20-acetoxyal- 
lopregnanol-3(8)-one-16 (m.p. 191.5-193°) which 
can be acetylated to a diacetate (II) (m.p. 184- 
186°). The same compound has been prepared by 
a second route. Partial solvolysis of the triacetate 
of I furnishes two diacetates melting at 165-166° 
and at 115-116.5°. The lower melting of these on 
oxidation with chromic acid is converted into IT. 
Reduction of II with platinum in acetic acid or 
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with nickel in alcohol followed by acetylation 
yielded a triacetate (III) identical with that 
prepared from pseudotigogenin diacetate by the 
method of Marker. It follows that triol I hag 
erroneously been assigned the a configuration at 
C-3 and that like tigogenin it is a 8-3-hydroxy- 
steroid. Compound III has a higher rotation 
(laln = +46°) than the 20-epimeric triacetate 
(la]p = —25°) prepared from tigogenin by means 
of persulfuric acid. The 16-acetoxyl group of the 
triacetate of I is solvolyzed faster than that of 
III which indicates that the 16-hydroxyl group of 
I is trans to the side chain at C-17. 

2-Aminopurine as a purine antagonist. Grorce 
H. Hrrcntnes, Gerrrupve B. Enron (by invita- 
tion) and Henry VaNnpERWERFF (by invitation), 
The Wellcome Research Laboratories. The relative 
effectiveness of 2-aminopurine as an inhibitor of 
the growth and acid-production of Lactobacillus 
casei depends on the nutrilites present and the 
duration of the experiment. This adenine isomer is 
an active inhibitor when folic acid is present but 
relatively ineffective when thymine is substituted 
for folic acid. In a medium containing 2-amino- 
purine and folic acid, the inhibition of growth can 
be relieved by the addition of adenine or folic 
acid. When the period of observation is extended 
from the usual 72 hours to 13 days the behavior of 
2-aminopurine is found to be distinctive. With 
certain purine antagonists such as 5-amino-7- 
hydroxy-l-v-triazolo[d|pyrimidine acid production 
is continuous with a slight inflection in the curve 
at about the third day. With 2-aminopurine, how- 
ever, acid production virtually ceases at the third 
day though the organisms remain viable. The pro- 
duction of acid by L. casei may be regarded as 
occurring in 2 phases, one of which may be com- 
pletely inhibited by 2-aminopurine. 

Coupled oxidations in enzymatically oxidized 
linoleic acid. R. T. HotMaAN (introduced by P. B. 
Pearson). Medicinska Nobelinstitutet, Stock- 
holm and Dept. of Biochemistry and Nutrition, 
A & M College of Texas, College Station. Using 
homogeneous crystalline lipoxidase enzyme and 
linoleic acid substrate at pH 9 the destruction of 
carotene and bixin added to the system has been 
studied. It has been found that in this homogeneous 
lipoxidase assay system used by Theorell, et al., 
the carotenoid destroyed is proportional to time 
and to enzyme concentration. Carotenoid oxidized 
is also proportional to the amount of diene con- 
jugated (peroxide formed). Thus, under these 
conditions and in the range of concentrations Ssill- 
died, the disappearance of carotenoid is a valid 
measure of the enzyme activity and can be used 
as an assay. The oxidative destruction of carotene 
or bixin in linoleic acid oxidized by lipoxidase is 
proportional to its own concentration. The amount 
of diene conjugated decreases as carotenoid concen- 
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cerebroside being dependent on the particular 
fatty acid present. Recent work, however, has 
demonstrated that another type of cerebroside 
may occur, especially in the spleen in Gaucher’s 


tion in the reaction mixtures is increased. It 
hus appears that the oxidation of carotenoid occurs 
the result of the interruption of the chain lino- 
i¢ acid oxidation reaction by carotenoid mole- 


a at s. The number of linoleic acid molecules whose disease. This type is characterized by the presence 

otalall qjugation was inhibited by the oxidation of one of a different hexose in the molecule, namely, 

* an lecule of carotenoid was found to be approxi- glucose. In view of these observations, an investi- 
€ 


gation of the type of cerebroside (with respect to 
the hexose present) present in muscle and other 
tissues was undertaken. Cerebrosides were isolated 
from beef and rat brain, beef cardiac muscle, 
chicken breast muscle and egg. The hexose present 
was identified by chemical and physical methods 
and confirmed by specific microbiological fermenta- 


tely 43 for carotene and 26 for bixin. 
The kinetics. of inhibitor action in a carrier- 
od system. B. L. Horecker and J. N. STan- 
map (by invitation). Laboratory of Physical 
logy, National Institute of Health, Bethesda, 
Maryland. Warburg and others have shown that 
einhibition of respiration by cytochrome oxidase 


Means 
of the 
that of 
roup of 
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saa ghibitors increases when substrate is added, and__ tion procedures which will be discussed. In all 
sual ¢ interpreted these results in terms of the cases, galactose was found to be the only hexose 
Pr uration’”’ concept. Difficulties have arisen in present. 


Phosphorylation of glucose due to a coupled 
oxidation-reduction between a-ketoglutaric acid 
and oxalacetic acid. F. Epmunp Hunter, Jr. 
Department of Pharmacology, Washington Uni- 


ie application of this concept. An alternative 
wplanation is offered based on the kinetics of 

jer-linked systems. From a consideration of 
he steady state, Equation 1 is derived to account 


racillus 
nd the 
omer is 


ye but the effect of inhibitor on the overall reaction, versity School of Medicine, Saint Louis, Missouri. 
ati ie Earlier work, J. Biol. Chem. 159, 295 (1945), 
amine i) Per cent inhibition = x 100 indicated that washed kidney tissue particles 
pp pe 1+ RP ’ catalyzed the following reaction anaerobically: 
= here R. is the ratio of oxidase to dehydrogenase a-ketoglutarate + oxalacetate — succinate + 
cute livity and P the fraction of oxidase activity re- CO: + malate. In attempting to explain the stimu- 
‘a . ining in the presence of inhibitor. The equation lating effect of this reaction on the conversion of 
oe i. tested by a study of the effect of azide on the acetoacetate to citrate, it was suggested that this 
nines scinoxidase system. The activities of cytochrome anaerobic reaction, like the aerobic oxidation of 
ection nidase and succinic dehydrogenase were meas- a-ketoglutarate, could generate high energy phos- 
: r er ed independently by spectrophotometric obser- | phate bonds. The difference between the oxidation- 
M aa vation of the rates of oxidation or reduction of reduction potentials of the oxalacetate-malate 
se pro- At hrome c. The ratio R was calculated from system and the a-ketoglutarate-succinate system is 
de M he first order reaction velocity constants. P was sufficient to permit such a reaction. Investigation 
ed * Taleulated from the mass law expression for the reveals that this reaction does result in the crea- 
© COM Hisociation of the cytochrome oxidase-hydrazoic tion of high energy phosphate which can be trans- 
idized tid complex, with dissociation constant of 7 X ferred via the adenylate system to glucose under 
a t'. The O2 uptake of the succinoxidase system certain conditions. Liver particles are more active 
pe measured manometrically under the same _ than kidney. A homogenate prepared with phos- 
ye «ditions of O2 tension, temperature and substrate phate-Ringer solution is centrifuged at high speed 
Tan oneentration as in the spectrophotometric experi- and the precipitate washed three times with 
- ats. The observed inhibition of the O2 uptake phosphate Ringer. When the reaction mixture 
al of found to be in agreement with Equation 1. consists of tissue, oxalacetate, a-ketoglutarate, 
5 beat ven at optimal substrate concentrations the over- phosphate, Mg*t+, DPN, NaF, adenylate, and glu- 
lteaction was inhibited considerably less than cose, very little glucose is phosphorylated, but the 

re toxidase. The equation accounts for increased adenylate is converted to ATP. This is best seen 
. *"» Bhhibition with increase in substrate concentration. with more than catalytic amounts of adenylate. 
. pee Studies on. cerebrosides. Srz Hs1eEN-GieEH (by When purified hexokinase is added with catalytic 
, pee Witation), C. E. Fausr (by invitation) and amounts of adenylate, inorganic phosphate disap- 
oo v! laRonD H. Wiii1ams. Department of Biochem- pears and glucose-6-phosphate is formed. Very 
in. Wty, Cornell University, Ithaca, N. Y. Previous little phosphorylation occurs when either oxalace- 

" e idies have.shown that cerebrosides, although tate or a-ketoglutarate is omitted. The pyruvate- 
| be ominent constituents of brain and nervous tis- lactate system, although of similar potential, will 
. ; ne qe are present in other organs and tissues, par- not replace oxalacetate-malate. These experiments 
a is itilarly the muscles. Furthermore, they have represent a step toward direct demonstration of 
moust Mm shown to have a common structure consisting the points of origin of the three high energy phos- 


oncen- 


N the nitrogenous base, sphingosine, the hexose, 
tose, and fatty acid; variations in the type of 


phate bonds which result from aerobic oxidation 
of a-ketoglutarate to succinate. 
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The determination of various amines by proton- 
exchanges with ethyl eosin in non-aqueous 
solvents. J. Locan Irvin and ELtinor Moore 
IrvIN (by invitation). Department of Physiological 
Chemistry, The Johns Hopkins University, School 
of Medicine, Baltimore. Various nitrogenous com- 
pounds of biochemical interest can be determined 
in micro-quantities by means of proton-exchanges 
in non-aqueous solvents. For example, 0.1 ug. of 
pamaquine can be determined in 10 ml. of ethylene 
dichloride by measurement of the fluorescence of 
the anion of ethyl eosin which results from the 
transfer of a proton from ethyl eosin (practically 
non-fluorescent) to a proton-acceptor group in 
pamaquine. Of various fluorescein derivatives eosin 
and ethyl eosin are especially satisfactory because 
their anions have absorption bands of favorable 
wavelengths for excitation by the intense 545 
mz “‘line’’ of the mercury emission spectrum. 
Ethyl] eosin is preferable to eosin inasmuch as the 
esterified carboxyl group of the former does not 
compete with the desired fluorescence-yielding 
proton-exchange. In contrast to water, which exerts 
a leveling effect through its amphoteric property, 
ethylene dichloride and similar solvents are inert 
and do not compete with the desired reaction 
through donation or acceptance of protons. The 
method has been applied in the determination of 
various amines such as certain antimalarial com- 
pounds, benzedrine, phenylethylamine, and hista- 
mine. Application to the latter two compounds sug- 
gests use of the method, in conjunction with 
specific amino acid decarboxylases, for micro deter- 
mination of certain amino acids. Partial separation 
of primary amines from secondary and tertiary 
amines can be effected by reaction with a large 
excess of salicylaldehyde in alkaline aqueous solu- 
tion. Upon extraction of the solution with ethylene 
dichloride, the salicylidine-imine, is retained in 
the alkaline aqueous solution. 

Physical dependence liability of drugs of the 
methadon series and of 6-methyldihydromor- 
phine. Harris IsBeit (by invitation) and A. J. 
EIsENMAN. Research Department, U. S. Public 
Health Service Hospital, Lexington, Kentucky. 
Average doses of 21 mgm. of racemic methadon 
6-dimethylamino-4-4-diphenyl-3-heptanone), 11 
mgm. of levo-methadon, 90 mgm. of dextro- 
methadon, 84 mgm. of racemic methadol (6-di- 
methylamino-4-4-diphenyl-3-heptanone) 78 mgm. 
of racemic isomethadon (5-dimethylamino-4-4- 
diphenyl-3-hexanone) and 83 mgm. of 6- methyl- 
dihydromorphine were administered to 10 men, 
at the 28th to 32nd hour of abstinence from 
morphine. Levo-methadon and racemic methadon 
reduced the intensity of the abstinence more 
than did 30 mgm. of morphine. Dextromethadon 
and methadol had no effect. Isomethadon re- 
duced the intensity of abstinence as much as 
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did 30 mgm. of morphine. 6-Methyldihydromor. 
phine had only a small and transient effect. 

1 mgm. of levo-methadon was substituted for 
each 8-10 mgm. of the stabilization dose of mor. 
phine in 7 subjects who were addicted to morphine 
without the appearance of signs of abstinence, 
Following withdrawal of the levo-methadon after 
14 days substitution, a definite abstinence syn. 
drome ensued, which was similar to the syndrome 
seen after withdrawal of racemic methadon. Fol- 
lowing the substitution of 1 mgm. of isomethadon 
for each 1.8 gm. of the stabilization dose of mor- 
phine, signs of mild abstinence appeared in 2 
of 5 cases. When the isomethadon was withdrawn 
after 14 days substitution, an abstinence syndrome, 
very similar to the morphine abstinence syndrome, 
became evident 12 hours after the last dose was 
administered. 

Availability of dl-lanthionine for the promotion 
of growth when added to a cystine-deficient 
diet. D. Breese Jones, ALVIN CALDWELL (by 
invitation), and Mitiarp J. Horn (by invitation). 
From the Bureau of Human Nutrition and Home 
Economics, Agricultural Research Administration, 
United States Department of Agriculture, Wash- 
ington. Lanthionine, the thioether amino acid 
isolated from various sodium carbonate treated 
proteins was obtained in two forms, the meso and 
racemic (Horn, Jones, and Ringel. J. Biol. Chem., 
144, 87 [1942]: 144, 93 [1942]). It was later shown 
that the internally compensated mesolanthionine 
can not. serve ‘2 lieu of cystine in the diet of the 
rat (Jones, Divine, and Horn. J. Biol. Chem., 
146, 571 [1942]). Inasmuch as rats are unable to 
utilize D-cystine for growth, their failure to grow 


on a cystine deficient diet supplemented with } 


mesolanthionine indicates that they are unable to 
cleave the thioether amino acid or that cleavage 
occurs with the formation of the unutilizable D- 
cysteine instead of L-cysteine. It therefore seemed 
possible that L-lanthionine can be utilized for 
growth. Feeding experiments have now shown that 
racemic lanthionine can replace cystine and methi- 
onine in the diet. Young albino rats fed a low pro- 
tein (casein) basal diet deficient in cystine but 
adequately supplied with the non-protein dietary 
essential factors declined in weight rapidly. For 
comparison with the behavior of rats given racemic 
lanthionine, L-cystine and DL-methionine were 
also used. Addition of 0.3 gm. of L-cystine or 0.37 
gm. of DL-methionine per 100 gm. of basal diet 
caused immediate resumption of growth. Addition 
of DL-lanthionine likewise resulted in correspond- 
ing growth resumption. An immediate decline 0¢- 
curred when the lanthionine was omitted from the 
basal diet, and growth again was resumed when the 
lanthionine was added. 

Citrate formation from oxalacetate. GronGt 
Katnitsky (introduced by H. A. Marit). 
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Department of Biochemistry, State University of 
lowa, Iowa City. Rabbit kidney cortex homog- 
gates form citrate from oxalacetate. Phosphate 
and bicarbonate-CO, buffers were most suitable. 
Borate and veronal buffers inhibited at higher 
(004M) concentrations. Addition of inorganic 
phosphate to homogenates resulted in slightly 
increased citrate formation. This was not due to 
buffering effect of the phosphate. Active cell-free 
preparations were obtained by centrifuging ho- 
mogenates (1:2 dilution) for 4-5 minutes at ap- 
proximately 3000 rpm. Qcitrate formation Was 6.9. 
The optimum pH was 7.3-7.9 with the peak at 
15-7.6. Optimum substrate concentration was 
002M (100 uM). Formation of citrate was propor- 
tional to enzyme concentration up to 1.5 ml. 
of enzyme solution in a total volume of 5 ml. Addi- 
tion of pyruvate or acetoacetate did not appreciably 
increase citrate formation. An atmosphere of air 
or O2 was equally effective; anaerobically, under 
N:, 50% less citrate was formed. Dialysis for 15 
to 20 minutes resulted in a marked decrease (66%) 
in citrate formation. Most of this activity was 
restored on addition of inorganic phosphate. The 
necessity of inorganic phosphate for citrate forma- 
tion from oxalacetate might be interpreted as evi- 
dence for (1) the formation of a phosphorylated 
intermediate, possibly phosphocitrate, or (2) 
the combination of oxalacetate with a two carbon 
compound, according to the following reactions: 


PO 
oxalacetate — pyruvate —, 2-c-compound; oxala- 
cetate + 2-c-compound — citrate. After dialysis 
for 50 minutes against distilled water the prepara- 


tion was inactivated and could not be reactivated 


by addition of inorganic phosphate, boiled kidney 
juice and adenosinetriphosphate. 

Reactions between acetate, acetyl phosphate 
and the adenylic acid system in tissue and bac- 
terial extracts. NaTHAN O. Kap.an (by invitation) 
and Frirz Lirpmann. Biochemical Research Laby., 
Massachusetts General Hospital, and the Depart- 
ment of Biological Chemistry, Harvard Medical 
School, Boston. Phosphate exchange between acetyl 
phosphate and the adenylic acid system had readily 
been observed with various bacterial extracts, 
tither by direct reaction or by using glucose as the 
ultimate P-acceptor. A transfer of acetyl-P to 
glucose has now been observed also in pigeon liver 
extracts. In aged acetone powder extracts, a fixa- 
tion of from 18 to 55% of the added acetyl P oc- 
curred, using fluoride and citrate as inhibitors of 
interfering enzymes. Higher values of 36-55% were 
obtained with added ADP. On omitting glucose, no 
fixation took place. This phosphate transfer from 
acetyl phosphate to the adenylic acid system does 
hot require coenzyme A, although Co A is neces- 
‘ary for acetyl transfer from acetate plus ATP. 
Recently, in studies with E. coli extracts acetate 
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plus ATP were found to yield largeamountsof acetyl 
phosphate without addition of an acetate acceptor. 
The compound formed seems to differ, however, 
from synthetic monoacetyl phosphate by being 
quite resistant to the action of an earlier described 
specific muscle acetyl phosphatase. Efforts are 
underway to test for the existence of two acetyl-P- 
derivatives by isolation of the product of the reac- 
tion between ATP and acetate. 

Isolation and assay of an anti-secretory sub- 
stance from duodenal mucosa. J. Karz (by invita- 
tion), Ropert L. Dryer (by invitation), W. D. 
Pav. (by invitation), and J. I. Rourn. Depart- 
ments of Biochemistry and Internal Medicine, 
College of Medicine, State University of Iowa, 
Iowa City. Extracts have been prepared from 
lyophilized de-fatted duodenal mucosa of hogs 
according to the method of Kim and Lim. Various 
methods have been applied to concentrate and 
purify a substance from these extracts which ac- 
tively inhibits gastric secretion and gastric ulcera- 
tion. The concentrates were tested by intra- 
peritoneal injection of 1 cc. into rats with ligated 
pylorus. The animals were prepared by fasting 
72 hrs. with free access to water. Pyloric ligation 
was performed under light ether anesthesia, and 
the extracts were injected immediately following 
ligation. After 6 hr. the stomachs were excised and 
the volume of the contents was measured and com- 
pared with that from control rats, with ligated 
pylorus, injected with 1 cc. of normal saline. Free 
acidity, total acidity, pH, and peptic activity was 
determined in all samples. The interior of each 
stomach was examined with a dissecting micro- 
scope. Our results indicate that the material 
isolated from these extracts possesses an inhibitory 
effect on gastric secretion, an effect which we are 
attempting to utilize as an assay method. The 
anti-ulcer activity of this substance is also under 
study. Attempts are being made to correlate the 
anti-secretory and anti-ulcer effects with the 
physical and chemical properties of the active 
agent. Sh 

Application of the isotopic derivative method 
of analysis to protein hydrolysates. ALBERT S. 
Keston (by invitation), SiIpney UpENFRIEND (by 
invitation), and R. Kerrh Cannan. Department of 
Chemistry, New York University College of Medi- 
cine, New York. The isotopic derivative method, 
recently reported (Keston, Udenfriend, and Can- 
nan, J.A.C.S., 68, 1390 (1946)), has been modified 
and further applied. Various techniques for sepa- 
rating the homologous derivatives were studied to 
separate different carriers as well as to aid in their 
purification. Distribution coefficients of many 
p-iodophenyl sulfonyl (pipsyl) amino acids be- 
tween various solvent pairs were determined. 
The relative distribution coefficients of the pipsy] 
amino acids between chloroform and water are 
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almost the same as those of the acetyl derivatives 
(Synge, Biochem. J. 33, 1913 (1939) ) although the 
two substituent groups differ greatly in size. The 
distribution coefficients were used to develop 
countercurrent distribution procedures for the 
separation of the different derivatives, making it 
possible to add several carriers to a protein hydro- 
lysate which has been treated with isotopic pip- 
sylchloride, and to obtain analyses for several 
am.no acids on a single aliquot. By using several 
different techniques for purification of individual 
carriers purity is more readily achieved. Counter- 
current solvent extractions, recrystallizations, and 
differential adsorption on norite were all used to 
achieve purification of the isolated carriers. Re- 
coveries of glycine, alanine, and proline from known 
mixtures of amino acids have been highly satis- 
factory. When the amino acid being estimated was 
omitted from the mixture none was found by the 
method. This demonstrated the separability of 
homologous isotopic impurities from the carriers. 
Analytical values have been obtained for glycine, 
alanine, and proline in §-lactoglobulin, human 
hemoglobin, rabbit aldolase, and rabbit phos- 
phoglyceraldehyde dehydrogenase, using samples 
of protein of the order of 1 mg. 

Quantitative analysis of protein hydrolysates 
on paper chromatograms by means of the isotopic 
derivative method. ALBERT S. Keston (by invita- 
tion), SIpNEY UDENFRIEND (by invitation), and 
Mitton Levy. Department of Chemistry, New York 
University College of Medicine, New York. The 
isotopic derivatives obtained in the method of 
analysis described by Keston, Udenfriend, and 
Cannan (J.A.C.S., 68, 1390 (1946)) are suitably 
separated by paper chromatography. The combina- 
tion offers a method applicable to the estimation 
of amino acids in microgram quantities of proteins. 
A sample of derivatives, labelled with p-I®#!- 
©,H,SO,.Cl (I*!-pipsylchloride) is placed as a 
transverse line on a paper strip and the chromato- 
gram developed with n-pentanol saturated with 
2 N NH:;. Different derivatives are located as radio- 
active bands with a G.M. counter or radioautog- 
raphy, and are initially idegrtified from retardation 
factors. The counts in a resolved band divided by 
C., counts per mole of substance made with the 
same reagent, equals the moles of substance. 
Identity and purity of a band is established by 
eluting, adding corresponding non-isotopic deriva- 
tive as carrier, and demonstrating unchanged 
isotope concentration on purification. Estimations 
may be made independent of complete resolution 
of bands by adding indicators (either unlabelled 
derivative or derivative labelled with a second 
isotope) before chromatography. Estimations then 
depend on isotope ratios in any pure sample. To 
determine an amino acid, its S*-labelled pipsyl 
derivative (B counts) is added as indicator to the 
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derivatives obtained from a hydrolysate and 
I41_pipsylchloride. Where the ratio of [131 /ge 
(R), in sucvessive strips is constant it can be used 
to calculate the amount of amino acid originally 
present ; moles of amino acid = RB/C. R is readily 
calculated from measurements made with and 
without an Al filter. 

A new adenosinetriphosphatase of musele, 
W. Wayne KIELLeEy (introduced by Orro Mrygp. 
HOF). Department of Physiological Chemistry, 
School of Medicine, University of Pennsylvania, 
A highly unstable ATP-ase has been isolated from 
muscle by extraction with dilute alkaline salt 
solution, repeated fractionation with 0.3 to 04 
saturated (NH,)2SO, and high speed centrifugation 
(18000 r.p.m.) This enzyme which splits ATP to 
ADP is activated by Mg, inhibited by Ca, and has 
an optimum activity around pH 7.4. In all these 
respects it differs from the myosin ATP-ase. It 
is present in fresh muscle in about the same amount 
as the myosin ATP-ase and can be brought to the 
same degree of absolute activity (purity) as the 
latter. In the presence of some ampholytes the 
activation and pH optimum of myosin may be 
shifted toward the properties of this new prepara- 
tion. The relation between the two enzymes will 
be discussed. 

Effect of carbon dioxide concentration on the 
changes in brain metabolites accompanying con- 
vulsions. J. RayMOND KLEIN and JAMEs A. Bain 
(by invitation). Depts. of Psychiatry, Biological} (by 
Chemistry, and Pharmacologyg University of Ili-} tio 
nois College of Medicine, iP nois Neuropsychi-| Sa 
atric Institute, Chicago. Convulsions in cats§ bar 
breathing a mixture containing 15% carbori dioxide of | 
and 85% oxygen were found to be accompanied by pon 
an increase in brain lactate, a decrease in glucose, § Was 
and no obvious decrease in concentration of adeno-§ per 
sine polyphosphates or phosphocreatine. Thef est 
absolute increase in brain lactate was less than that} digi 
found in convulsed animals breathing room air este 
and the level attained was about the same as inf % | 
unconvulsed animals breathing room air. The lack § Thi 
of change in labile phosphates in the convulsed§ give 
animals breathing the carbon dioxide mixture con-§ pre 
trasts with the considerable decreases occurring con, 
in convulsed animals breathing room air. Fat 

Selenium tetraglutathione. Hartan L. Kuve 
(by invitation) Georcr P. Lampson (by invita- 
tion) and ALvin L. Moxon. Chemistry Department 
South Dakota Agricultural Experiment Station, 
South Dakota State College, Brookings, South 
Dakota. Sodium selenite (subcutaneously injected) 
has been shown to decrease liver and blood reduced 
glutathione (GSH) values in rats in this laboratory. 
These results suggested that selenite had combined 
with GSH in the tissues ; therefore an investigation 
of the reaction between selenite and GSH was 
initiated. The compound was prepared by mixing 
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aqueous solutions of .01 mole GSH and .0025 mole 
glenious acid; ethanol was added until a white 
precipitate formed; the product was cooled over- 
night on ice, filtered, washed with ethanol, and 
dried in a vacuum desiccator. Analysis showed a 
giifur to selenium ratio of 4:1. The crystalline 
compound is white, slightly soluble in cold H,0, 
moderately soluble in hot H.O, and is stable in an 
acid solution. Decomposition occurs in an alkaline 
glution with liberation of elemental selenium, and 
also upon heating the compound to 140°C. 

Tests on an aqueous solution show neither free 
§H groups nor excess selenious acid, but reduction 
by zinc dust in acid solution liberates elemental 
selenium and SH groups which can be recovered in 
theoretical amounts when titrated with KIOs;. 
Tests show only a trace of disulfide sulfur, which 
indicates that practically all the sulphur is bound 
toselenium. These tests indicate further that the 
product formed is a selenium-tetraglutathione with 
oe Se atom bound to the four S atoms. The com- 
pound is significant in selenium toxicity studies as 
it may assist in explaining the detoxication effect 
of SH groups on selenium. Toxicity studies show 
that the selenium in this compound is markedly 
less toxic than selenium in sodium selenite, which 
indicates that the combining of selenite with GSH 
converts the selenium to a less toxic form. 

Studies on the micro molecular distillation of 
blood lipids. Atrrep E. Korner, Exste Hin 
(by invitation) and Frank Frearney (by invita- 
tion). Santa Barbara Cottage Hospital and The 
Sansum Clinic Research Foundation, Santa Bar- 
bara, California. Further studies of the distillation 
of serum lipids from a film at .003- micron Hg at 
comparatively low temperatures were made. It 
was found that 88°C. was the most suitable tem- 
perature for the separation of cholesterol from its 
eters. This separation agreed closely with the 
digitonin method in normal sera but when the 
eters were low the free cholesterol was about 10 
% lower than that by the digitonin separation. 
This indicates the presence of a substance that 
gives the Liebermann-Burchard color which is 
precipitated by digitonin but is not distilled under 
nditions that completely distill free cholesterol. 
Fatty acids can readily be distilled, partially even 
atroom temperature, 50% at 35°C., 90% at 128°C. 
After phospholipid and free cholesterol separation 
by precipitation, the fatty acid glycerides can be 
jartly separated from the cholesterol esters by 
distillation at 100°C. or lower inasmuch as no 
latural cholesterol esters distill below 100°C. 
Approximately 50% of the blood fats distill at 
$°C. Fractionation of the combined fatty acids 
of the Bloor filtrate, as well as the fats, shows a 
hirly uniform composition of different sera in 


y mixing health and a variety of disease conditions. Some 
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notable exceptions were found however, especially 
in some instances of diabetic ketosis. 

DPN pyrophosphatase. ARTHUR KoRNBERG and 

OLov LinpBeErG (introduced by Cart F. Corr). - 
Depariment of Biological Chemistry, Washington 
University School of Medicine, St. Louis. Enzymes 
which split diphosphopyridine nucleotide (DPN) 
are found in microorganisms, in plant and in ani- 
mal tissues. The mode of action of these enzymes 
is not well understood. Handler and Klein (J. 
Biol. Chem. 143: 49, 1942) reported that in animal 
tissues the nicotinamide-ribose linkage is the pri- 
mary and principal site of cleavage. Heiwinkel 
(Arkiv. Kemi. Mineral. 0. Geol. 13A: 19, 1939) 
observed the formation of adenylic acid when 
DPN was incubated with sweet almond press 
juice. We have observed that washed rabbit kidney 
particles convert added DPN to adenylic acid and 
a product which has been identified as nicotina- 
mide ribose phosphate. In the presence of an 
oxidizable substrate (i.e. glutamate) as a source 
of phosphate bond energy, adenosine triphosphate 
is formed in place of adenylic acid. These and 
other observations indicate that the pyrophosphate 
bond is the primary site of DPN cleavage in these 
preparations. 

DPN is split more rapidly in a respiring system 
(i.e. with added glutamate) than in a non-respiring 
one. This fact may be explained by the more rapid 
rate of splitting of the reduced form of DPN as 
compared with the oxidized form, as measured 
under anaerobic conditions. 

The determination of the biological indices of 
gluten and gluten fortified with lysine in normal 
and protein-deficient patients. Donatp D. Kozo. 
(by invitation), Witt1am S. Horrman, Gorpon 
McNeEtL (by invitation) and Hans Popper (by 
invitation). From the Hektoen Institute for Medical 
Research of the Cook County Hospital, Chicago, 
Illinois. The method of Allison was applied to 
10 human subjects in whom gluten (G) and gluten 
fortified with 4% lysine (GL) were administered 
orally. Seven patients were protein-deficient, 3 
normals were studied for comparison. All patients 
were kept 3 to 9 days on a protein-free diet for the 
determination of the endogenous nitrogen excre- 
tion. Thereafter, 3 protein deficient subjects were 
fed for 5 day periods progressingly increasing levels 
of intake of G and GL. In the remaining 7 subjects 
a simplified procedure was utilized consisting of 
10 day periods during which equivalent quantities 
of G or GL calculated to barely approach equilib- 
rium were given. In 3 subjects an additional 10 
day period was employed wherein the patient 
returned to G. 

The biological index (K) for G varied from 0.70 
to 1.03; for GL this value varied between 0.82 and 
1.22. The calculated quantities of nitrogen required 
for equilibrium for G varied between 49 and 109 
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mg. per kilo per day, whereas, for GL it ranged 
between 39 and 98 mg. per kilo per day. No dif- 
ferences were discernable between normal and pro- 
tein-deficient subjects. Where patients were re- 
turned to G, results were similar to those initially 
obtained with G. Eight subjects were submitted 
for statistical anaiysis. The average K value for 
G was 0.63 and for GL was 0.78. The average nitro- 
gen requirement for nitrogen equilibrium for G 
was 83 mg. per kilo per day and for GL 68 mg. per 
kilo per day. The conclusions are drawn that the 
determination of the biological index of Allison is 
applicable to the study of an oral protein in the 
human protein deficient subject. Although gluten 
proved to be a fairly complete protein, gluten 
fortified with 4% lysine had a higher biological 
value. 

Immunochemical studies on purified d-glyceral- 
dehyde-3-phosphate dehydrogenase from yeast 
and rabbit muscle. Epwin G. Kress (by invita- 
tion) and Vicror A. Nassar. Department of Bio- 
logical Chemistry, Washington University School 
of Medicine. Antibodies for d-glyceraldehyde-3- 
phosphate dehydrogenase from yeast have been 
produced in rabbits. The enzyme used for the 
antigen was obtained from baker’s yeast by a 
simplification of the procedure reported by War- 
burg and Christian and was 85% pure by electro- 
phoretic measurement. Several recrystallizations 
led to electrophoretically homogeneous enzymes, 
but this was not used for immunization. Rabbits 
were given a series of subcutaneous injections of 
the antigen and developed precipitating antibodies. 
Precipitin tests with undiluted serum were posi- 
tive to a 1:10,000 dilution of the 4 per cent antigen 
solution. The activity of the yeast enzyme was 
inhibited 80 per cent by a 1:30 dilution of the anti- 
serum in the reaction mixture. No inhibition of 
crystalline muscle d-glyceraidehyde-3-phosphate 
dehydrogenase was noted under the same condi- 
tions. Further studies are being undertaken to 
determine whether antibodies to the yeast enzyme 
produced in a different animal will inhibit the rab- 
bit enzyme. 

The crystalline yeast and rabbit enzyme were 
compared in other properties. Kinetically the spe- 
cific activities are of the same magnitude, and both 
enzymes are activated by cysteine. This latter 
fact was not reported by Warburg for the yeast 
enzyme. Taylor et al. (in press) have found that the 
muscle enzyme crystallizes with DPN as an essen- 
tial component of the crystalline structure. No 
DPN has been detected in the crystalline yeast 
enzyme. At pH 7.3 the electrophoretic mobility 
of the yeast enzyme is much greater than that of 
the muscle enzyme. 

Nutritional studies on the cat. W. A. Kreuu 
and I. D. We tt (by invitation). Yale Nutrition 
Laboratory, Department of Physiological Chem- 
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istry, Yale University. No adequate data agrint 
available concerning the nutritional requirementgy a0 
of the cat, an animal which may be profitably used pa 
for nutritional investigations. The present commy 
nication represents a successful attempt to main.§ (L 
tain the growth of kittens to maturity upon a com.f i 
pletely ‘“‘synthetic’”’ diet. In our experience cats a0 
would not eat the usual synthetic rat diet. A diet de 
modeled after the composition of solids in cows’f liv 
milk resulted in maintenance, but was inadequate} pr 
for growth. A ration based upon the composition] ph 
of the solids of bitch’s milk, an animal with af no 
rapid growth rate similar to that of the cat, was} an 
then devised. All recognized vitamins of the B-§ for 
complex, as well as synthetic vitamin K, werel ae 
added to this basal ration. A concentrate contain-§ to 
ing appropriate amounts of vitamins A, D, and [if fo 
was administered weekly by mouth. yl 
Three female litter-mate kittens, one litter-§ hay 
mate male, and one non-litter-mate male were ide 
placed upon this ration. It has proved to be emi-{ we: 
nently satisfactory for growth beyond maturity§ cen 
to a degree comparable to that reported in thef ini 
literature for kittens fed the usual ‘‘house”’ diet J of ' 
The adequacy of this diet for normal growth was} rea 
confirmed as follows: One male and two female pho 
kittens were placed on a similar diet, to whichf ass 
4% of whole liver powder was added at the expense mat 
of lard. No significant difference could be detected Sch 
between the growth rates of the two groups of Me 
animals. Blood studies were also carried out ang frac 
will be reported. ing 
The availability of amino acids in some foods§ of « 
K. A. KurKen (by invitation) and Cart M. Lr of t 
MAN. Department of Biochemistry and. N utritiong well 
A. and M. College of Texas, College Station. Tha Ei 
extent to which the individual amino acids in @ yph 
number of foodstuffs are available for use by th Bun 
rat was studied by determining the 10 essentia§l parr 
amino acids in the food and in the feces. Young rat invi 
were fed rations in which practically all of the prog chen 
tein was supplied (at a 10% level) by a single food§ ical 
stuff. The experimental period was followed by § dope 
control period in which a ration containing 47 side 
whole egg protein was fed. The data obtained from oxids 
the control period were used to correct the apparenig (dop 
availabilities for the amino acids normally presen indic 
in the feces as a result of metabolic processes ani thes 
bacterial action. mela 
The results showed that the individual amini sing] 





acids in a given foodstuff are not always equallif atyr 
available. For example, the value obtained for th@ tion, 
availability of arginine in cottonseed flour Wa whic’ 


93.4% while the value for the availability of lysing Ou 
in the same sample was 64.5%. In the case of mes plant 
all 10 amino acids were 100% available. The corres enzy; 
ponding values for wheat ranged from 92.2 to 98.578 mang 
and for peanut flour from 94.8 to 99.5%. prese 

The fatty acid oxidase complex of rat liver a" whic} 
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jntracellular structures. ALBERT L. LEHNINGER 
ad EvceNe P. Kennepy (by invitation). De- 

ments of Surgery and Biochemistry, University 
of Chicago, Chicago. In a recent investigation 
(lehninger and Kennedy, J. Biol. Chem., sub- 
mitted) the requirements for activity of the fatty 
gid oxidase system have been more completely 
defined. Saline-washed particulate matter of rat 
liver after treatment with water requires the 
presence of adenine nucleotide, Mg*t*, inorganic 
phosphate, neutral salts such KCl (or certain 
non-electrolytes such as sucrose), cytochrome-c 
and catalytic amounts of l-malate or oxalacetate 
for restoration of ability to oxodize octanoate to 
wetoacetate. The function of the neutral salt is 
fo cause transformation of the enzyme complex 
fom an inactive ‘‘dispersed’’ condition to the en- 
matically active, ‘‘flocculated” state. This be- 
havior of the enzyme complex suggested possible 
identity with the ‘‘mitochondria”’ or “‘large gran- 
ues”, separable from liver extracts by differential 
centrifugation, which are known to ‘“‘agglutinate’’ 
inisotonic saline. Also, the highly organized nature 
of the enzyme complex, which also catalyzes the 
reactions of the Krebs cycle and coupled phos- 
phorylations, suggested that the particles preexist 
as such in the cell. Fractionation of the particulate 
matter of rat liver in 30% sucrose (Hogeboom, 
Schneider and Pallade, Proc. Soc. Exptl. Biol. 
Med., 65, 320 (1947)) revealed that the washed 
fraction designated by Hogeboom et al. as consist- 
ing of morphologically intact mitochondria, free 
of extraneous elements, contains essentially all 
of the fatty acid oxidase activity of rat liver as 
well as Krebs cycle activity. 

Enzymatic oxidation of tyrosine ond dihydrox- 
yhenylalanine by melanoma extracts. AARON 
Bunser LERNER (by invitation). THomas B. Frrz- 
parRICK (by invitation), Evan Ca.kins (by 
invitation), and Witt1am H. Summerson. Bio- 
chemistry Section, Medical Division, Army Chem- 
ical Center, Maryland. The enzymes tyrosinase and 
dopa oxidase in melanoma tissue have been con- 
sidered to be separate substances catalyzing the 
oxidation of tyrosine and dihydroxyphenylalanine 
(dopa) respectively. Experiments to be described 
indicate that the enzymatic oxidation of both of 
these substances by active fractions from mouse 
nelanoma tissue can be accounted for in terms of a 
single enzyme. This enzyme appears to be actually 
tyrosinase, with dopa, or a product of dopa oxida- 
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1 for th tion, serving merely to catalyze the reaction in 
our Wal which tyrosine is converted to melanin. 
of lysin§’ Our evidence indicates that this enzyme, like 
of mea plant tyrosinase, is a copper protein. Analysis of 
e corre ¢izyme preparations for iron, cobalt, magnesium, 
to 98.8 manganese and copper revealed that only copper is 
Present in significant amounts. When substances 
iver ai Which combine with copper, e.g., sodium diethyl 
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dithiocarbamate, phenylthiourea and others were 
added to enzyme preparations, the tyrosinase ac- 
tivity was inhibited. Enzymatic activity was re- 
stored by the addition of an excess of copper. 
Other metals did not produce this effect. 

The effect of testosterone and methyl testos- 
sterone on guanidoacetic acid in blood and urine. 
BuainE H. Levepaut (by invitation) and LEo T. 
SaMuELs. From the Department of Biochemistry, 
University of Utah School of Medicine, Salt Lake 
City, Utah. With 3 male subjects maintained on a 
dose of 50 mg. of methyl testosterone per day, the 
blood and urine levels of creatine and guanidoace- 
tic acid were found to increase sharply after an 
initial delay of approximately 30 days. Ten days 
after the cessation of methy] testosterone adminis- 
tration the creatine and quanidoacetic acid levels 
of both the blood and urine were found to be nor- 
mal. Significant changes in the blood and urine 
creatinine levels were not observed during the test 
period. With 3 female subjects given 50 mg. of 
methyl testosterone per day, the rapid use in the 
creatine and guanidoacetic acid levels was found to 
occur approximately 12 days after the start of ad- 
ministration. Increases of 3 to 6 times the normal 
urine creatine and guanidoacetic acid levels as 
well as increases of 2 times the normal blood levels 
of creatine were observed in a period of 10 days. 
No significant changes in the blood and urine crea- 
tine levels were noted. 

Testosterone propionate given by injection, im- 
plantation, or oral administration to four male 
subjects for 40 days showed only a decrease in the 
urine creatine level after approximately 25 days 
of administration. Methyl testosterone appears to 
increase formation of guanidoacetic acid as. well as 
creatine and therefore is probably not primarily 
involved in transmethylation. 

The effect of gonadotrophic stimulation on the 
cholesterol content of the immature rat ovary. 
Louis Levin and JosepH W. JAILER (by invita- 
tion). Depariments of Anatomy and of Obstetrics 
and Gynecology, College of Physicians and Sur- 
geons, Columbia University, New York. Bloch 
has shown that fed cholesterol is excreted in part 
as pregnandiol, the conversion presumably being 
by way of progesterone. It may be expected that 
during the ovarian secretory process, ovarian cho- 
lesterol is utilized for conversion to estrogen and/or 
progesterone. Accordingly, a comparison has been 

made of the cholesterol content of the immature 
rat ovary before and after treatment with pituitary 
gonadotrophin. Injection of this gonadotrophin 
causes a rapid loss of ovarian cholesterol (as much 
as 29% loss) followed by a gradual return toward 
the original level and a final attainment of levels 
far above the original. The loss of ovarian choles- 
terol is evident within 1 hour after a single injec- 
tion of gonadotrophin and is maximal at 3 to 12 
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hours. Thereafter, cholesterol replenishment be- 
gins, the original level being nearly attained at 
24 hours and being surpassed (double the original 
level) at 48 hours. The cholesterol accumulation 
continues at least until 100 hours after gonadotro- 
phin administration. Due to the loss of cholesterol 
the concentration in the ovaries initially drops 
sharply. Later, during the phase of cholesterol 
accumulation, the concentration does not show any 
substantial increase because of the coincident 
increase in ovarian weight. 

Human chorionic gonadotrophin, in adequate 
dosage, causes a loss of ovarian cholesterol similar 
to that caused by pituitary gonadotrophin. Such 
loss does not occur after injection of pituitary 
adrenotrophic hormone nor after exposure of the 
animal to cold, but these treatments do cause a 
loss of adrenal cholesterol. 

Dibenzothiophene as a reagent for aldehydes, 
ketones and carbohydrates. Vicror E. LEVINE 
and Stpney Meruis (by invitation). Department 
of Biological Chemistry and Nutrition, Creighton 
University School of Medicine, Omaha, Nebraska. 
Dibenzothiophene condenses with carbohydrates 
and certain aldehydes and ketones in the presence 
of concentrated sulphuric acid with the formation 
of colored complexes. The reagent is 1% diben- 
zothiophene in alcohol. If the tested substance is 
in aqueous solution, the reagent is likely to pre- 
cipitate. This precipitation does not interefere 
with the formation of a ring or zone of characteristic 
color, when reagent and solution are underlayed 
with sulphuric acid. Pentoses and pentose-yielding 
compounds (arabinose, xylose, ribose, fucose, 
rhamnose, gums, nucleic acid) yield a deep red 
ring. Hexoses and hexose-yielding compounds 
(glucose, fructose, sorbose, galactose, mannose, 
cellose, sucrose, maltose, melibiose, lactose, melezi- 
tose, raffinose, dextrin, starch, inulin; egg and 
serum albumin, casein; amygdalin, esculin) yield 
a blue ring changing to purple on shaking. 
A number of aldehydes and ketones form a pink 
ring. Acetaldehyde reacts, but acetone does not. 
p-Dimethylaminobenzaldehyde forms a purple 
ring. Formaldehyde yields an intense green color, 
specific and very sensitive, one gamma per milli- 
liter being readily detectable. Formic acid does 
not interfere. Paraformaldehyde also reacts, as 
well as compounds which are condensation prod- 
ucts of formaldehyde with ammonia (methen- 
amine, methenamine mandelate ) and with alcohols 
or thio alcohols (methylal, ethylal, propylal, 
djenkolic acid). The benzothiophene reaction 
detects formaldehyde in milk and also methyl 
alcohol after oxidation. It also serves to identify 
methyl alcohol in ethyl alcohol. Oxidation pro- 
duces formaldehyde and acetaldehyde. The reagent 
in the presence of these two aldehydes forms an 
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upper pink or reddish ring with acetaldehyde and 
a lower deep ring with formaldehyde. 

The arrangement of amino acids in silk; an 
application of the isotopic derivative technique, 
Miron Levy and Evetyn SLopopiansky (by 
invitation). Department of Chemistry, New York 
University College of Medicine, New York. Using 
p-I'\C.H,SO.Cl (pipsyl chloride) and the principle 
described by Keston, Udenfriend, and Cannan 
(J. A. C. S., 68, 1390 (1946)), hydrolysates of silk 
fibroin, containing dipeptides, have been analysed 
for alanine, glycine, alanylglycine, glycylalanine, 
and glycylglycine. The hydrolysates were prepared 
by the action of 12 N HCl at 39° for 16 to 48 hours, 
The 48 hour hydrolysate contained, in per cent of 
N, 12% of glycine N, 9.5% of alanine N, 1.5% 
of glycylglycine N , 8% of glycylalanine N, and 25% 
of alanylglycine N. All the values were lower at 
24 hours except glycylalanine which was un- 
changed. Total hydrolysis of the same silk fibroin 
gave 39% glycine N and 26% alanine N. Practically 
all of the alanine and about half of the glycine are 
accounted for in the 48 hour hydrolysate. The 
results are incompatible with a random arrange- 
ment of the amino acid residues in the protein. 

The excretion of labeled calcium by normal 
and thyroparathyroidectomized rats. Maurice 
V. L’Hevurseux (by invitation), Witspur R. 
Tweepy, and Exinor M. Zorn (by invitation). 
Department of Biological Chemistry, Loyola Uni- 
versity School of Medicine, Chicago. Young adult 
rats which were maintained on a stock diet con- 
taining 1.18% of calcium and 0.86% of phosphorus 
were used. Following the subcutaneous administra- 
tion of 7 to 14 mgm. of labeled calcium (as GaCl,) 
to 8 normal rats (av. wt. 247 gms.), 2.9% of the 
injected radiocalcium appeared in the urine within 
6 hours. At the end of 24 hours, 4.1% of the ad- 
ministered radiocalcium was detected in the urine, 
and 8.9% in the feces and intestinal contents. 
In 2 other normal rats (av. wt. 240 gms.) the ex- 
cretion of injected radio-calcium was determined 
daily for 8 days. At the end of this period 8.6% 
of the radiocalcium had been excreted in the urine 
and 18% in the feces. 

Eight rats were thyroparathyroidectomized, and 
1 to 39 days later injected with labeled calcium and 
sacrificed after 24 hours. 4 animals which showed 
terminal serum calcium values of 5.6 to 7.9 mgm. %, 
excreted 50 to 70% of the amount of radiocalcium 
excreted by their controls. The other 4 animals, 
whose terminal serum calcium values ranged from 
8.3 to 10.4 mgm. %, excreted 101 to 117 % of the 
amount of radiocalcium excreted by their controls. 

Adrenal cortical metabolites in human urine. 
Seymour LIBERMAN (by invitation), Davin K. 
FuKuUsHIMA (by invitation), and Konrap Do- 
BRINER. Sloan-Kettering Institute for Cancer 
Research. Four new metabolites of adrenal cortical 
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steroids have been isolated from human urine. 
They are: (I) pregnanol-3a-dione-11,20; m.p. 
174.5-5°; [aly = %111°; (II) androstanol-3e- 
dione-11 ,17 ; m.p. 175-175.5°; (III) etiocholanediol- 
$a, 118-one-17 ; m.p. 235-7°; and (IV) pregnanediol- 
$a,20a-one-11 (isolated as the diacetate, m.p. 
931.5-3°; [alp = +56.7°.) These were identified 
by infrared spectroscopy. In each instance the 
structure was confirmed by comparison with 
authentic samples prepared by independent 
methods. (I) and (IV) upon oxidation with CrO; 
yielded pregnanetrione-3 ,11,20 identical with the 
known compound. The presence of the Ci:-oxygen 
function in these compounds makes it almost 
certain that they are of adrenal origin. Since two of 
the products are Cz; steroids, they can be presumed 
to arise from precursors such as corticosterone; 
the antecedents of the two C,y compounds cannot 
be so readily assigned. 

There have been isolated from urine by us and 
others eight ketosteroids of unquestionable adrenal 
origin. In addition to the four reported above, 
pregnanediol - 3a,17a - one - 20, androstanediol - 
$a,118-one-17, etiocholanol-3a-dione-11,i7, and 
4’-pregnenediol-38 , 17a-one-20 have also been iso- 
lated. Three transformation products related to 
these adrenal metabolites have been described. 
They are A°-androstenol-3e-one-17, A®-etiocholenol- 
§a-one-17 and 17a-methyl-A*-D-homoandrostene- 
diol-38,17a (a)-one-17. The significance of these 
results for normal and abnormal steroid metabolism 
in man will be dealt with in the discussion. 

New penicillin products for prolonged blood 
levels. Leo Loews (by invitation) ALBERT SOBEL, 
Oscar GAWRON (by invitation) and Erna ALTURE- 
WerBer (by invitation). Departments of Medicine 
and Biochemistry, The Jewish Hospital of Brooklyn 
16, New York. A study was made of various prepar- 
ations of penicillin in order to obtain sustained 
blood levels with a single subcutaneous or intra- 
muscular injection. The following products gave 
levels for a period of 24 hours or more in rabbits. 
With similar amounts of penicillin (as the sodium 
salt) in aqueous solutions no measurable levels 
were obtained after 6 hours, by the method em- 
ployed [J. Bact. 48, 599, (1944)]. 

1) Gelatin and penicillin salt mixtures treated 

with formaldehyde. 

2) Penicillin salts dissolved or suspended in 
polyoxyalkalene derivative of sorbitan mono- 
laurate. 

3) The precipitate obtained by the treatment of 
(serum or milk) protein penicillin mixture 
with the salts of metal ions which form in- 
soluble derivatives with both protein and 
penicillin. The metallic ions chosen. were 
those which are nutritionally required. e.i., 
Fe, Cu. 
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4) Products of type 1) and 3) suspended in poly- 
oxyalkalene derivative of sorbitan mono- 
laurate. 

On the origin of stercobilin in humans. Invinc 

*M. Lonpon (by invitation), RanpotpH West, 
Davin SHemin and D. Rirrenserc. From the De- 
partments of Medicine and Biochemistry, College of 
Physicians and Surgeons, Columbia University, 
and the Presbyterian Hospital in the City of New 
York. The feeding to humans of glycine labelled 
with N™ results in the incorporation of N15 in the 
heme of the red blood cells during their formation 
in the bone marrow. The labelled porphyrin re- 
mains in the red cell until the cell disintegrates. 
The destruction of the cells begins about 70 days 
after the formation of the cells and reaches a maxi- 
mum at 128 days. The prophyrin is not reutilized 
for new hemoglobin synthesis but is excreted in 
large part as stercobilin. We have isolated crystal- 
line stercobilin from the stools of subjects fed N15 
Jabelled glycine for two days. The data indicate 
that not all the stercobilin results from the destruc- 
tion of hemoglobin. For example, in one experiment 
the stercobilin isolated from the stools of the first 
eight days of the experiment contained 0.480 atom 
% excess N15. During this period the cells being 
destroyed were formed before the administration 
of labelled glycine and therefore contained no 
labelled heme. Consequently one can conclude 
that a significant portion of normal stercobilin pro- 
duction is derived from sources other than hemo- 
globin. From a consideration of the N'* concentra- 
tions in the stercobilin and heme, it would appear 
that there is a source of stercobilin other than the 
known porphyrin-protein systems. Further work 
is in progress to delineate more clearly the relation- 
ship between hemoglobin destruction and sterco- 
bilin formation and to determine the other biologi- 
cal sources of bile pigment. 

Fractionation of liver proteins. J. Murray 
Luck and A. CLark GriFFIN (by invitation). De- 
partment of Chemistry, Stanford University, Cali- 
fornia. A study has been made of the liver proteins 
of rats on standard diets with preliminary fraction- 
ation studies carried out on the livers of dogs and 
rabbits. The animals, anesthetized with nembutal, 
were viviperfused with Ringer-Locke solution 
until the livers were virtually blood-free. Fraction- 
ation of the proteins was then effected by suc- 
cessive extractions of the homogenized liver at 
pH 7 to 7.5 with sodium chloride solutions of 
varying molarity. The following fractions were 
obtained: albumin, globulin, ribonucleoprotein, 
desoxyribonucleoprotein, and final residue. Ex- 
traction of the ribonucleoprotein, assumed to be 
derived from the cytoplasm, could not be achieved 
by the use of 0.14 M sodium chloride (physiological 
saline). The studies, quantitative in character, 
include the livers of normal rats, livers in the pre- 
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cancerous state, and livers in which pronounced 
tumors had appeared. Azo dyes were used as the 
carcinogenic agents. All fractionations were carried 
out at 1°C. The values found for total liver ribose 
and total desoxyribose in the normal rat approxi- 
mate those reported in the literature. 

Studies on the agglutination of human and rat 
red cells by caster bean extracts. SrepHAN LUDE- 
wic and ALFRED Cuanvtin. Biochemical Labora- 
tory, University of Virginia. It is well known that 
castor bean extracts will agglutinate red, white 
and tissue cells. An attempt has been made to 
determine the influence of a variety of physical and 
chemical changes which affect agglutination. Data 
will be given for human and rat red blood cells. 
Since rat cells are comparatively fragile it was 
necessary to determine conditions which would 
prevent hemolysis and this was done by adding 
small amounts of serum albumin. It was found that 
plasma, serum albumin, globulins, casein and other 
proteins affect the degree of agglutination. In ad- 
dition, ionic strength, different halogens and pH 
influence this phenomenon. The red cells of rats 
poisoned with castor bean extracts behave simi- 
larly to those of control animals. The technique for 
the quantitative determinations of agglutination is 
critical and the procedures will be given. 

Effect of vitamin B, on the utilization of D amino 
acids by lactic acid bacteria. Cart M. LyMAN and 
K. A. KurkEn (by invitation). Department of Bio- 
chemisiry and Nutrition, A and M College of Tezas, 
College Station. It was found that the ability of 
Lactobacillus arabinosus to utilize the non-natural 
forms of the amino acids was radically altered when 
pyridoxamine was substituted for pyridoxine in 
the basal medium. For example, only negligible 
amounts of the p forms of isoleucine and leucine 
were utilized when the medium contained pyridox- 
ine, but considerable amounts of these isomers were 
utilized when the medium contained pyridoxamine. 
The extent of utilization of p isoleucine in the 
presence of pyridoxamine was dependent on the 
concentration of leucine. Extensive utilization of 
p isoleucine occurred when the leucine level was 
0.4 mg. per tube but this utilfzation was completely 
blocked by increasing the leucine level to 2 mg. per 
tube. Although L. arabinosus can partially utilize 
p glutamic acid the extent of this utilization did 
not appear to be dependent on the form or amount 
of vitamin Bo in the medium. It was found that 
vitamin Bo is not the only factor which modifies the 
ability of the lactic acid bacteria to utilize D amino 
acids. Streptococcus faecalis R did not utilize p 
methionine in a medium buffered with acetate, but 
substantial utilization occurred in a medium buf- 
fered with citrate. The significance of these 


findings in relation to the microbiological deter- 
mination of amino acids is discussed. 
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Study of the oxidation of the labile methyl group 
of dietary methionine traced with C15. Cosmo g, 
MACKENZIE, JULIAN R. RacHELE (by invitation), 
Nancy Cross (by invitation), Josepx P. Cuanp- 
LER, and VINCENT DU ViGNEAUD. Department of 
Biochemistry, Cornell University Medical College, 
New York City. The amount of CO; in the expired 
air derived from the oxidation of the methy] carbon 
of dietary methionine (labeled with C™ in the 
methyl group) was compared at two levels of 
methionine in the diet. Rats were allowed continu- 
ous access to a diet containing 0.4 per cent cystine, 
0.2 per cent choline chloride, and either 0.6 or 1.2 
per cent methionine. During the course of the ex- 
periment the animals were fed by stomzch tube a 
single 2 gm.-portion of the diet in which the ordi- 
nary methionine was replaced by radioactive methi- 
onine. On the low methionine diet 6%, and on the 
high methionine diet 25%, of the ingested methy| 
carbon appeared within 30 hours as radioactive 
CO, in the expired air. This difference in the pro- 
portion of the methyl group oxidized was due al- 
most entirely to a difference in the relative rates 
of oxidation during the first 8 hours. On both diets, 
the rate of oxidation of the methyl group, as re- 
flected in the C“O, content of the expired air, fell 
into two phases. The first of these (period of as- 
similation) was characterized by a rapid initial rise 
in content to the third hour, followed by a decline 
until about the eighth hour. The second phase 
(period of equilibrium) was initiated at this time 
by the establishment of a relatively low and con- 
stant rate of oxidation that persisted for the re- 
maining 22 hours of the experiment. The influence 
of other dietary constituents on the oxidation of the 
methyl group of methionine is being investigated. 

Studies on the nitrogen metabolism of tomato 
using N*-labeled ammonium sulfate. Rosert 
MacVicar (by invitation) and R. H. Burris. 
Department of Biochemistry, University of Wiscon- 
sin. Tomato plants were grown in sand culture 
with complete nutrient solution for six weeks; all 
nitrogen sources were then removed for ten days, 
at which time symptoms of nitrogen deprivation 
were appearing. 5.0 mg. of ammonium nitrogen 3 
(NH,)2SO, containing 30 atom % N'* excess were 
supplied per plant at 7:00 A.M. Twelve hours later 
the plants were harvested, separated into aerial 


and root fractions, rapidly heated to 65° C., and 


dried. The dried tissue was then fractionated to 
obtain the principle nitrogenous fractions. The 
crude protein fraction was hydrolyzed and several 
amino acids and amino acid groups isolated from 
the hydrolysate. The N'* content of these fractions 
was determined by mass spectrographic analysis 
and the atom per cent N' excess found to be: 
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Nitrogen fraction and Root 
stem 
DN ons Oc Sak co oss ntnedocuhen tehews 1.02 1.13 
RECS a AES NS SR Sp eh 1) 1.74 3.89 
soluble, ethanol-insoluble............... 0.49 0.77 
fade protein hydrolysate..................4 0.58 0.79 
Naberg precipitate of hydrolysate............ 0.56 0.64 
WH;and amide N of hydrolysate.............. 0.72 0.38 
MEY Sich cao taa st Bees eee eee kc ae cre eeeees 0.77 
NNN oS SCs SEE as La ah 4.16 1.15 
N05 089s oaepcdsebodoueni ce eeaed 0.94 0.75 
NE a. 3 ig sn aim muN ips 6 giao ag 0.21 
og Wiikidxs ha knhpawidaas oacmgadwwe 0.07 
ie data indicate apprecialbe incorporation of the 
wworbed nitrogen inta tissue protein during the 
hour period and confirms the observations of 
ickery, et. al. in tobacco (J. Biol. Chem., 135: 


1, 1940). The markedly higher concentration of 
hbeled nitrogen in the dicarboxylic amino acids, 
ad particularly in glutamic acid, indicates a high 
der of reactivity of these compounds with the 
iministered ammonium nitrogen. Histidine and 
lysine are apparently synthesized less rapidly. 
Effect of cytochrome C on the resistance of mice 
to anoxia. Georce H. Maneun. Department of 
aoratories, Henry Ford Hospital, Detroit. Ex- 
vriments were designed to determine the effect of 
ytochrome C' on the resistance of male CFW mice 
9anoxia and asphyxia. Animals injected intra- 
yenously via the tail vein with cytochrome C and 
nequal number of control animals injected with 
nequal volume of saline were placed together in 
mits in a closed system of 500 cc. capacity 2 to 6 
hours after injection, with or without absorption 
CO., maintaining atmospheric pressure by the 
ntroduction of nitrogen. With dosages of 50-100 
mg./kg. of cytochrome C, 6 controls and 6 cyto- 
throme C injected animals exhibited symptoms and 
died simultaneously. At 200 mg./kg., results were 
“mewhat variable, with 4 of the 6 cytochrome C 
injected animals dying 2-4 minutes earlier. At 
sages of 300-450 mg./kg., 8 cytochrome C in- 
ected animals uniformly exhibited symptoms and 
weumbed before the controls. These experiments 
indicate that cytochrome C is unable to protect 
nice against the effects of a primary oxygen deficit. 
ley are being repeated with other preparations 
cytochrome C. 
The chemical composition of human thoracic 
las. Roger W. Marsters (by invitation), 
4ck R. LEONARDS (by invitation), and Vicror C. 
vers. Department of Clinical Biochemistry, 
elern Reserve University, Cleveland, Ohio. Sixty- 
it human thoracic aortas have been analyzed for 
uler, creatine, collagen, elastin, cholesterol, cal- 
ium, and phosphorus. The water content showed 
significant change with age but it was decreased 
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in severely arteriosclerotic specimens. Both cre- 
atine (as an index of smooth muscle) and elastin 
tended to decrease with age, while the collagen 
content increased; however, the differences are 
not statistically significant. The most outstanding 
changes were in the cholesterol, calcium and phos- 
phorus contents of the aortas, marked increases 
in these three constituents occurring with age. 
There is a good correlation between the results of 
chemical analysis and the pathological diagnosis at 
autopsy. With increasing arteriosclerosis there are 
marked increases in cholesterol, calcium, and 
phosphorus content. In most cases these three 
constitutents increased in a parallel manner but 
occasionally the arteriosclerotic deposits were 
predominantly cholesterol. 

Enzymatic destruction of cholesterol by rat 
liver extract in vitro. WALTER Marx and Morti- 
MER Lipsett (introduced by Harry J. DEevEt, 
Jr.). Department of Biochemistry, University of 
Southern California Medical School, Los Angeles. 
It is known from balance experiments (Schoen- 
heimer, Page and their co-workers) that the animal 
organism is able to dispose of cholesterol, when 
relatively large quantities are fed with the diet. 
The possibility was considered that this destruc- 
tion of cholesterol is of an enzymatic nature, and it 
was attempted to demonstrate in vitro such an 
enzyme capable of destroying cholesterol. Various 
homogenates and extracts of rat liver and spleen 
were incubated with cholesterol under different 
conditions. Results of experiments using tissues 
from normal rats were equivocal. Liver extracts 
were then made from rats which had been fed a 
diet containing 1% cholesterol and 0.5% bile salt 
for periods of several weeks or months. The extracts 

_were made using saline or phosphate buffer at pH 
6 to 7, and they contained appreciable quantities 
of cholesterol. When such extracts were incubated 
at 37°C. for periods of 12 to 16 hours, a significant 
decrease in the concentration of total cholesterol. 

The hydrolysis of nuclear proteins by cathep- 
sins. I. Calf thymus cathepsin. Mary E. Maver 
and ANTOINETTE GRECO (by invitation). National 
Cancer Institute, Bethesda 14, Md. The proteins of 
calf thymus, which were insoluble in 0.325MKCI 
and were sedimented at 2,000 r.p.m., were hydro- 
lyzed by the cathepsins prepared from calf spleen 
and calf thymus with optima at pH 4.0 and at pH 
6.0-6.5. The proteinase activity at pH 4.0 was ac- 
tivated by cysteine while that at the higher pH 
was not. This protein fraction yields both nucleic 
acid and histone abundantly. It contained approxi- 
mately 15% nitrogen and 2 percent phosphorus. 
The nuclear protein or nucleo-histone fraction of 
calf thymus, separated by the usual method of 

solution in weak alkali ‘and precipitation with 
acetic acid, was hydrolyzed at one pH optimum of 
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pH 4.5-5.0. The thymus histone and clupein, the 
protamine of herring sperm, were also hydrolyzed 
by calf spleen and thymus cathepsins. 

Vitamin A deficiency and diet composition. 
JEAN Mayer (by invitation) and W. A. Kreu.. 
Yale Nutrition Laboratory, Department of Physi- 
ological Chemistry, Yale University. Sprague Daw- 
ley weanlings of uniform weight were fed vitamin 
A free, synthetic diets; controls were kept for each 
group. Three diets were designed to study the in- 
fluence of the protein level (10, 25 and 60% casein) 
on the growth and survival time of the deficient 
animals. Two high fat diets (purified lard and corn 
oil) were used to demonstrate the possible influence 
of saturated and unsaturated fats. Similarly dex- 
trin was compared with sucrose. When casein re- 
places sucrose isocalorically, survival time varies 
inversely with the protein level and bears no direct 
relationship to the maximum weight attained. The 
difference in the average weights of the three con- 
trol groups at 40 days was not statistically sig- 
nificant. Fats were found to be protective against 
vitamin A deficiency, as evidenced by an increased 
survival time. The average maximum growth of 
the deficient animals on hard fat was considerably 
and consistently better than on corn oil, although 
no significant growth difference was seen in the 
controls. The replacement of sucrose by dextrin 
did not result in any change. The authors have con- 
comitantly demonstrated that vitamin C defi- 
ciency was an integral part of the vitamin A defi- 
ciency syndrome in the rat. The modification of the 
picture given above by addition of ascorbic acid is 
now being studied. 

Pituitary-protein-bound iodine and the Plum- 
mer treatment of hyperthyroidism. J. F. Mc- 
CLeNDON and Wm. C. Foster (by invitation), 
Hahnemann Medical College, Phila. and J. W. 
Cavett (by invitation). Salisbury’s Laboratories, 
Charles City, Iowa. For several weeks 74 chickens 
were fed 0.2% thiouracil, 71 chickens received 4 
ec. Lugol’s solution per gallon drinking water and 
71 were controls. The pituitaries of the controls 
contained an average of 0.052 micrograms of pro- 
tein-bound iodine, PBI, (3, micrograms per gram 
fresh). The pituitaries of chickens fed thiouracil 
averaged 0.044 microgram PBI (2.5 micrograms per 
gram) and the pituitaries of chickens given Lugol’s 
averaged 0.077 microgram PBI (3.8 micrograms per 
gram). The desiccated thyroids of the controls 
contained 0.199% PBI, those of the thiouracil-fed 
0.0253% PBI and those of Lugol’s-fed 0.372% PBI. 
This excess PBI in the thyroid apparently was not 
passed into the circulation as the chickens did not 
lose weight. Therefore we believe that the excess 
PBI in the pituitary has not migrated from the 
thyroid but is formed in situ (as McClendon and 
Foster postualted for sheep, Fed. Proc. 6: 275) 
inside the pituitary, where it suppresses the for- 


mation of thyrotropin. Since the PBI cannot exceed 
the total iodine and the pituitary is more than 80% 
warer, our values are 5 times those of Closs who 
found 1 to 2 micrograms total iodine per gram dry 
pituitary. He spoke of “‘possibility of contamina. 
tion’? of commercial preparations 50 times his 
values. (It should be noted that U. S. P. thyroid 
contains 2000 micrograms per grara.) We interpret 
the variations of PBI in the pituitary as being 
formed during life and not due to contamination of 
the sample. 

Methionine in the growth of the malarial para. 
site, Plasmodium Knowlesi. RatpH W. McKerand 
QuenTIN M. German (by invitation). Depart. 
ments of Biological Chemistry and of Comparative 
Pathology and Tropical Medicine, Harvard Medi- 
cal School, Boston, Massachusetts. Plasmodium 
knowlesi requires the addition of methionine for its 
in vitro growth and multiplication (Fed. Proc., 6, 
276, 1947). This means that the parasite needs 
more methionine than it can obtain from the host 
red cell and from its immediate environment. 
Since this requirement is so critically important, 
it seemed desirable to determine, (1) possible 
changes in the amount of free methionine in the 
circulating plasma of the host animal, Macaca 
mulatta, and what effect this might have on the 
in vivo growth of the parasites and (2) the effects 
of methionine analogs and methyl-acceptor com- 
pounds on parasite growth and multiplication both 
in vitro and in vivo. The P. knowlesi infection in 
our monkeys is controlled by fasting the animal 
(not by subjecting the animal to lowered temper- 
ature, another stress condition) and is reversed by 
giving dl-methionine or para-aminobenzeie acid. 
This control of the parasitemia is not reversed by 
the oral administration of a body weight-main- 
tenance level of sucrose or of sucrose plus injected 
ascorbic acid. Diets complete, except for methi- 
onine, are being tested. The plasma levels of methi- 
onine under these conditions are being determined. 
The in vitro growth of P. knowlesi is markedly in- 
hibited by methoxinine and ethionine and the in- 
hibition is overcome by the addition of extra 
methionine. The antagonist/methionine ratios are 
about 10/1 and 1/1, respectively. Guanidoacetic 
acid, an acceptor of methyl groups from methionine 
is being tested in monkeys, both for its effect on 
parasite growth and on the plasma level of methi- 
onine. 

A crystalline compound of 6-Lactoglobulin with 
dodecyl sulfate. T. L. McMerxrn, B. D. Pous 
(by invitation), E. S. DettaMontica (by invita 
tion) and J. H. Custer (by invitation). Eastern 
Regional Research Laboratory, Philadelphia 18, Pa. 
A crystalline derivative of B-lactoglobulin con- 
taining two equivalents of dodecy] sulfate has been 
prepared. The compound is apparently undis- 
sociated, since the dodecyl] sulfate is not removed 
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by barium ion. The iso-electric point of the dodecyt 
derivative is slightly more acid than that of B-lacto- 
gobulin, as shown by its mobility. Moreover, a 
galt solution of the dodecyl derivative of 6-lacto- 
gobulin has a pH of 5.06, as compared with 5.18 
for B-lactoglobulin. The solubility of the dodecyl 
derivative is about one-half as large in water and 
one-third as large in dilute salt solutions as that of 
§-lactoglobulin. The titration curves of both these 
substances are essentially the same on the acid side 
of the iso-electric point, while on the alkaline side 
the titration curve of the dodecyl derivative indi- 
cates & greater alkali-combining capacity. This 
finding is in agreement with the increased mobility 
obtained with the dodecy] derivative, as compared 
with that of 8-lactoglobulin on the alkaline side of 
the iso-electric point. The dodecyl derivative has 
the same amount of amino nitrogen as £-lactoglo- 
bulin (on a total N basis), as indicated by the Van 
Slyke method. This dodecyl derivative did not 
give a test for sulfhydryl] groups. Efforts to remove 
the two equivalents of dodecyl sulfate from 6-lac- 
toglobulin have failed, indicateing that previous 
reports of the complete removal of this substance 
from proteins are in error, since the mobilities of 
the proteins after treatment with dodecyl] sulfate 
and subsequent removal are invariably different 
from those of the untreated proteins. 

An egg yolk protein containing 10% phosphorus. 
Date K. Mecuam (by invitation) and Haroxp S. 
Ovcorr. Western Regional Research Laboratory, 
Albany, Calif. Bureau of Agricultural and Indus- 
trial Chemistry, Agricultural Research Administra- 
tion, U. S. Department of Agriculture. A protein 
preparation containing 10% phosphorus is obtain- 
able from egg yolk as follows: Diluted yolk is cen- 
trifuged (Sharples). The insoluble fraction is 
lyophilized, extracted with ether, and dispersed in 
5% sodium sulfate. Addition of sodium sulfate to a 
concentration of 36% precipitates the bulk of the 
proteins. The phosphoprotein is precipitated from 
the remaining solution with copper acetate. The 
precipitate is dissolved at pH 2 and reprecipitated 
at neutrality. After further purification steps, the 
copper is removed by dialysis against citrate buffer 
(pH 5). One preparation appeared to be 90% 
homogeneous by electrophoretic analysis. The fol- 
lowing properties are typical : nitrogen, 12% ; phos- 
phorus, 10% ; sulfur, none ; number average molec- 
war weight (osmotic pressure), 18,000 i» 25,000. 
Titration data indicate that the phosphorus occurs 
%8 ortho-phosphate ester. Sufficient serine is 


present to account for at least 80% of the phos- . 


phorus, and the presence of o-phosphate esters of 
serine residues is further suggested by a marked 
destruction of serine during acid hydrolysis, and 
by the development of increased ultra-violet ab- 
sorption, characteristic of dehydroalanine residues, 
after alkaline dephosphorylation. The phospho- 
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protein resists digestion by whole pancreas extract 
but becomes digestible after removal of the phos- 
phate groups with phosphatase (orange or grape- 
fruit). At least 40%, and possibly considerably 
more, of the total protein phosphorus content of 
egg yolk can be accounted for in the new phospho- 
protein, for which the name ‘‘phosvitin”’ is pro- 
posed. 

Enzymatic hydrolysis of acetopyruvic acid. 
Auton MEISTER (by invitation) and Jesse P. 
GREENSTEIN. National Cancer Institute, National 
Institute of Health, Bethesda, Maryland. Acetopy- 
ruvic acid (a, y-diketovalerianic acid) is rapidly hy- 
drolyzed to yield nearly equivalent amounts of 
pyruvic acid equally well in aerobic or anaerobic 
digests with aqueous extracts of rat liver and kid- 
ney. The optimum pH for the reaction is about 7.0. 
Prolonged dialysis of the extracts does not appre- 
ciably affect the reaction. There is no detectable 
acetoacetate formation. The resulting pyruvic acid 
is measured as the 2:4 dinitrophenylhydrazone and 
has been identified by isolation. Rat spleen, pan- 
creas, brain, skeletal and cardiac muscle, testes, 
intestine, stomach, lung, and primary hepatoma 
show negligible activity. Acetopyruvate acceler- 
ates the desamidation of glutamine by rat liver to 
nearly the same extent as does the equivalent 
amount of pyruvate. However, no acceleration of 
glutamine desamidation by acetopyruvate was 
noted in the rat hepatoma, thus indicating that the 
diketo acid itself is not active in the glutamine 
system. Freshly prepared acetopyruvic acid was 
employed as the purified sodium salt. This salt, the 
free acid obtained therefrom, and the ethyl ester 
of the acid all possess a characterisitc absorption 
in the ultraviolet with a maximum at 2950A for the 
Na salt, 2850A for the free acid, and 2900A for the 


ester. 


Inhibition of hyaluronidase by hydroquinones 
and quinones. Kart Meyer and CHARLES RAGAN 
(by invitation) with the technical assistance of 
HannaH WEINSHELBAUM. Departments of Ophthal- 
mology and Medicine, School of Medicine, Columbia 
University, New York. The inhibition by salicylate 
of the spreading reaction in animals and in man 
(Guerra, F. J. Pharm. Exp. Therap. 87: 1943, 
1946) has been confirmed. However, in vitro 
salicylate in therapeutic levels had no effect on 
hyaluronidase activity (Meyer, K. Physiol. Revs. 
27: 335, 1947; Pike, R. M. Science. 105: 391, 1947; 
Dorfman, A. et al. Proc. Soc. Exp. Biol. and Med. 
64: 357, 1947) but did inhibit in concentrations 
which denatured the protein. The urine of patients 
on salicylate therapy was fractionated and the’ 
fractions tested for inhibition of hyaluronidase. A 
potent inhibitor was found in the recrystallized 
salicyluric acid fractions, but synthetic salicyluric 
acid had no effect. The inhibition proved to be due 
to gentisic and gentisuric acids. Synthetic gentisic 
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acid after short incubation with hyaluronidase 
gave strong inhibtion which could be prevented by 
hyaluronate. This observation is in agreement with 
the starement that 2-5-benzoquinone carboxylic 
acid inhibits hyaluronidsae (Lowenthal, J. and 
Gagnon, A. Science. 105: 618, 1947). The following 
hydroquinones and quinones strongly inhibited 
hyaluronidase in 0.0005 mol concentration : hydro- 
quinone dicarboxylic acid (25%), synthetic gen- 
tisic acid (44%), homogentisic acid (59%) and 
polyporic acid (93% inhibition). The significance 
of the findings will be discussed. 

The free energy of phosphorylation. Orro 
MEYERHOF and PETER OgrspeR (by invitation). 
Department of Physiological Chemistry, School of 
Medicine, University of Pennsylvania. From equi- 
librium measurements by means of phosphatase 
(Schmidt’s intestinal phosphatase) AF° for hy- 
drolysis of primary alcoholic esterphosphate in 
hexosephosphates, D-3-phosphoglyceric acid, etc. 
is found to be —300 to —500 cals. By means of the 
equilibrium of the reaction: phosphopyruvate + 
ADP = pyruvate +ATP, AF° (from left to right) 
is found to be about —3000 to —3500 cals. The same 
AF® of transphosphorylation obtains from 1,3- 
diphosphoglyceric acid to ATP. From these and 
other equilibria, which were measured formerly 
by the authors and others, four classes of phos- 
phate compounds can be distinguished with regard 
to the AF° (25°C.; pH 8) of phosphorylation ; they 
are in decreasing order: 

1. Acylphosphates and enolphosphates, 

around —14000 cals. 

2. Pyrophosphates and guanidinophosphates, 

AF® around —10500 cals. 
3. Carbonylphosphate (Glucose-1-phosphate), 
AF® around —2000 cals. 
4. Primary alcoholic phosphates, AF° around 
—400 cals. 
The bearing of these data for the energy transfer 
will be discussed. 

Loss and restoration of rat liver enzymes (ac- 
tivity) related to dietary changes in liver protein. 
Leon L. Mi.iER. Department of Biochemistry, The 
Jefferson Medical College, Philadelphia, Pa. The 
activity of five enzymes (catalase, alkaline phos- 
phatase, xanthine dehydrogenase, cathepsin, and 
arginase ) has been measured by using homogenates 
of livers from Sherman strain rats. When compared 
with the livers of normal controls on a 25% casein 
diet adequate in vitamins, the livers of animals on 
a non-protein diet for 8 to 18 days show a loss of 
activity of all the enzymes studied. The loss of 
activity is greatest when expressed in terms of 
units of activity per 100 grams of initial body 
weight, but is highly significant when expressed in 
units per gram of liver protein (N X 6.25). The 
loss of enzyme activity is most probably the result 
of the loss of enzyme protein per se. On this basis 
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presumably vital enzyme proteins are not spared, 
but are lost along with liver cell protein in general, 
A small group of rats was refed a 25% casein diet 
after 30 days on a 6% casein diet followed. by 5 to 
9 days on the non-protein diet. In most of the rats 
there was prompt restoration toward normal of 
liver protein and enzyme protein (i.e. activity). 
Utilization of pyruvate by heart ventricle in 
vitro as a function of time. O. N. MILLER (by invi- 
tation), R. E. Ouson (by invitation) and F. J. 
Srare. Department of Nutrition, Harvard School 
of Public Health and Depurtment of Biological 
Chemistry, Harvard Medical School, Boston. The 
rate of pyruvate utilization by cells in vitro has 
been determined for a variety of animal tissues, 
eggs, and microorganisms by a number of investiga- 
tors. The object of the present study was to deter- 
mine the effect of the length of the period of meas- 
urement and the time of substrate addition upon 
the rate of pyruvate disappearance and lactate 
production in slices of ventricle from cardiac mus- 
cle of well nourished rats and ducks. Slices of ven- 
tricle were bathed in phosphate-saline containing 
5 mM/L of pyruvate for varying intervals in a 
standard Warburg apparatus at 37° in an atmos- 
phere of oxygen. In some experiments pyruvate 
was initially present ; in others it was added after 
different intervals. Pyruvate and lactate were 
determined chemically and the rates of pyruvate 
disappearance and lactate production expressed as 
(Q). The following table gives the results obtained. 








Time of measurement —Qpyruvate +Qhactate 
minutes 
5-15 >20 >10" 
15-30 14-20 5-10 
30-60 8-14 3- 5 
60-120 5- 8 2- 3 
120-240 <5 <2 











The values obtained with rat and duck ventricle 
are included together in the above ranges although, 
in general, the rat values were higher than the duck 
values. Comparable decreases in pyruvate utiliza- 
tion were obtained by adding pyruvate after given 
intervals of incubation without added substrate. 

Chromatography of amino acids. Colorimetric 
ninhydrin method for analysis of the effluent. 
Sranrorp Moore (by invitation) and Wiii1am H. 
Sre1n. Rockefeller Institute for Medical Research, 
New York City. The reaction of ninhydrin with 
NH:.-groups to give diketohydrindylidene-diketo- 
hydrindamine has been utilized as the basis for 4 
colorimetric determination of amino acids and 
related compounds in effluent samples from strach 
chromatograms. The lack of reproducibility of the 
color yield from a given amino acid in the ninhydrin 
reaction, and the marked deviations from Beer’s 
law which have been observed, are overcome by the 
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inorporation of hydrindantin or stannous chloride 
inthe reagent solution to eliminate oxidative side 
ractions. Although under these conditions the 
olor yield from a given amino acid is constant, the 
diferent amino acids do not all give the same per- 
entage yield of the blue product. This fact does 
wt prevent the accurate use of the method in 
chromatographic work in those cases where the 
individual amino acids are separated from one 
mother by the fractionation process. The nin- 
hydrin reaction is carried out at pH 5 and 100°C. 
The absorption maximum of the colored product is 
st 570my for all the a-NH: acids (except cysteine), 
vhereas with the 8-napthoquinone sulfonic acid 
raction, the maxima are similar but not identical. 
On individual amino acids the accuracy is +2 per 
ent with samples containing 3 micrograms of 
a-NH, nitrogen. 

The color development is obtained with a variety 
of compounds containing NH:2-groups, including 
amino acids, peptides, primary amines, and am- 
nonia. For chromatographic work the generality 
of the reaction extends its usefulness. For work 
with unfractionated biological material the lack of 
specificity is a disadvantage. 

The purification and crystallization of phospho- 
gucomutase. Vicror A. Nassar. Department of 
Biological Chemistry, Washington University Med- 
ical School. Perfused rabbit muscle is passed 
through a meat grinder and extracted with two 
volumes of water (I), adjusted to pH 5 with molar 
acetic acid, heated to 65°C. and filtered. The 
filtrate (II) is made to 0.65 ammonium sulfate 
saturation. The precipitate is dissolved in acetate 
buffer pH 5.0 (III) then heated to 63°C. and 
centrifuged. The supernatant (IV) is raised to an 
ammonium sulfate concentration of 0.50 and pre- 
tipitate discarded. The concentration is raised 
gradually to 0.55 where crystals appear after a few 
hours. The saturation is further raised to 0.60 and 
illowed to stand 24 hours. The 0.50-0.60 crystals 
(V) are then separated, dissolved in acetate buffer 
and recrystallized with ammonium sulfate. The 
ttystalline fraction between 0.55-0.60 (VI) is 
approximately 90% pure and that between 0.60-0.65 
(VII) is electrophoretically homogenous at pH 
50. 




















Fractions 
I II | III | IV | V {| VI | Vil 
Activity in units/mg. | 
sas sine am 0.5 | 3.0 | 6.0 | 14.0) 21 | 23 | 26 
Phosphoglucomutase | 
protein (mg.)......... 400 | 200 | 180 | 140 | 130 | 19 | 20 


ee 





The enzymatic hydrolysis of glutathione. Kay 


Nakamura (by invitation) and Francis Binx- 
ity, Laboratory for the Study of Hereditary and 
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Metabolic Disorders and the Departments of Bio- 
chemistry and,Medicine, University of Utah School 
of Medicine, Salt Lake City, Utah. It has been 
found that glutathione is hydrolyzed to cysteinyl- 
glycine and glutamic acid by an enzyme of kidney 
tissue. This enzyme is relatively stable to heat and 
is activated by magnesium ions. The enzyme re- 
sponsible for the hydrolysis of cysteinylglycine to 
cysteine is found in liver and muscle as well as in 
the kidney. This enzyme is labile to heat and is 
strongly inhibited by calcium or magnesium ions. 
Desiccated hog kidney (Viobin Corporation) is a 
good source of the enzyme responsible for the 
hydrolysis of glutathione to cysteinylglycine ; con- 
siderable purification of this enzyme has been 
achieved. The purified enzyme has been utilized 
in the estimation of glutathione in whole blood and 
in homogenates of tissue. The cyxteinylglycine is 
measured by the method of Sullivan and Hess (J. 
Biol. Chem., 116, 221 (1936)) for cysteine. Glu- 
tathione, added to whole blood or homogenates of 
tissues, may be quantitatively recovered by this 
method. 

Blood sugar changes following the administra- 
tion of lactose in raw and evaporated milk. Sam- 
UEL NATELSON (by invitation), BENJAMIN Kra- 
MER and MaArviIN SHERMAN (by invitation). 
Pediatric Research Laboratory, Jewish Hospital of 
Brooklyn. The same infants on successive days 
(3rd and 4th day after birth) show fairly close cor- 
relation in carbohydrate tolerance curves when the 
same carbohydrate is administered as measured by 
the concentration of reducing sugar in blood. The 
following formulae were compared in the same in- 
fant by measuring carbohydrate tolerance curves 
on successive days: a). Lactose in evaporated milk 
formula vs. Lactose in raw cow’s milk formula; 
b). Starch hydrolysate (Cartose) in evaporated 
milk formula vs. Starch hydrolysate in raw cow’s 
milk formula; c). Raw mother’s milk. Lactose in 
raw milk formula shows higher peaks and more 
rapid return to the fasting level than Lactose in 
evaporated milk formula. Starch hydrolysate in 
evaporated milk formula shows higher peaks and a 
more rapid return to the fasting level than lactose 
in the same formula, but improvement is observed 
when the starch hydrolysate is administered in raw 
milk. Raw mother’s milk per se shows higher peaks 
than any of the above formulae. The time required 
for return to fasting level was the same as for lac- 
tose in raw cow’s milk. These observations may 
explain our statistical growth studies which show 
improved weight curves for infants, in the first 
seven days of life, on breast milk supplemented 
with starch hydrolysate (Cartose) over evaporated 
milk supplemented with starch hydrolysate. 

Response of citric acid levels to administration 
of glucose. SamuEL NaTELSON, JosePH B. Pincus 
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E. Sose.). Department of Biochemistry of the Jew- 
ish Hospital of Brooklyn. Following the adminis- 
tration of glucose orally the citric acid level, in 
serum, drops slowly for the first thirty minutes and 
then drops sharply to a minimum point (25-35% 
lower than the fasting level) about 140-200 minutes 
after glucose administration. A gradual return, af- 
ter 5-6 hours, to the fasting level is then observed. 
The minimum for citric acid corresponds with the 
period of most rapid drop in glucose level. Injection 
of insulin, without glucose administration, causes 
a drop in citric acid serum level. Most diabetics 
exhibit a citric acid response which resembles the 
normal. Certain convulsive children and diabetics 
show an abnormal citric acid response. This ab- 
normality takes the form of a rising level of citric 
acid which does not fall during the test period. 
Another form of abnormality was a sharp rise for 
the first hour followed by a lowering of the citric 
acid level to a minimum below the fasting level. 
An in vivo relationship between the intermediate 
metabolism of glucose and citric acid is therefore 
indicated, which may be disturbed in certain 
pathological conditions. 

The enzymatic liberation of pantothenic acid. 
J.B. NEILANDs (by invitation) and F. M. Strona. 
Department of Biochemistry, University of Wiscon- 
sin, Madison, Wisconsin. The purified coenzyme 
for acetylation (J. Biol. Chem. 162, 743, 1946) was 
found by Lipmann and his associates (J. Biol. 
Chem. 167, 869, 1947) to contain pantothenic acid. 
In this form the pantothenate is unavailable to L. 
casei although it may be liberated by the simul- 
taneous action of a purified alkaline intestinal 
phosphatase and a pigeon-liver enzyme. The use of 
these enzyme treatments in the preparation of 
samples for pantothenic acid assay has been com- 
pared with the mylase P digestion method (Arch. 
Biochem. 9, 251, 1946). In general the new pro- 
cedure gives approximately a 3-fold increase in the 
apparent pantothenic acid level, although thirty- 
five fold increases have been obtained by allowing 
the enzymes to act on a boiled extract of chicken 
liver. The latter was prepared immediately after 
death. The pigeon-liver enzyme has been found to 
be replaceable by a chicken-liver enzyme; the 
latter is a more convenient source for routine assay 
work. It would appear that a large share of the 
pantothenic acid present in a wide variety of foods 
and other biological materials exists in the com- 
bined form, and has not been included in most of 
the previously reported assay values. 

Kinetics and inhibition of carboxypeptidase 
activity. Hans NeuratH and Evans Evkins (by 
invitation). Department of Biochemistry, Duke 
University School of Medicine, Durham, N. C. 
Independent determinations of the proteolytic 
coefficient (C = k/E) for the hydrolysis of carbo- 
benzoxyglycylphenylalanine (CGP) by carboxypep- 
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tidase, in 0.05 M substrate solutions, have yield 
a value of about C = 10. Present measuremep 
reveal a large dependence of the first order reactio; 
constant, k, on substrate concentration (pr-CGP), 
The corresponding proteolytic coefficients ap. 
proach a minimum value of C = 5 above 0.075 4 
substrate (with respect to L-CGP) and a maxim 
value of C = 53 below 0.001 M substrate. A similg 
trend was observed with solutions of L-CGP. The 
data fit closely the equations of Lineweaver an 
Burk. None of the reaction products, i.e. carboben- 
zoxyglycine and t-phenylalanine, inhibits hy. 
drolysis nor does p-CGP. However, hydrolysis is 
largely inhibited by p-phenylalanine. The possi. 
bility of optical inversion during enzymatic 
hydrolysis has been excluded by the observation 
that phenylalanine isolated from the enzymatic 
hydrolysate of t-CGP is not oxidized by pD-amino 
acid oxidase. It appears, therefore, that the de- 
pendence of reaction rates on substrate concentn- 
tion is unrelated to the inhibition by p-phenyl- 
alanine. This conclusion is further corroborated 
by the findings that the latter inhibition is of the 
non-competitive type. While p-lysine-is not in- 
hibitory, the extent of inhibition by other p-amino 
acids decreases in the order: phenylalanine > 
histidine > valine = isoleucine. It is noteworthy 
that these D-isomers are inhibitory despite the 
fact that peptides containing some of the cor. 
responding L-isomers are not specific substrates fo 
carboxypeptidase. 

Estrogenic activity of doisynolic acid and re 
lated compounds. Haro.p J. NicHo.as (by invita- 
tion), Sipney A. THAYER and Epwarp+A. Dotsy. 
Laboratory of Biological Chemistry, Saint Louis 
University School of Medicine, Saint Lows, 
Missouri. Since Miescher’s discovery of the pr- 
nounced estrogenic activity of 1-éthyl-2-methyl-7- 
hydroxy - 1,2,3,4,9,10,11,12 - octahydrophenan- 
thryl-2-carboxylic acid (doisynolic acid) and som 
related compounds, we have reinvestigated some 
of these derivatives in our laboratory. Doisynolic 
acid and the 7-benzoate methyl ester of this com- 
pound have been assayed in spayed rats and mice. 
Similarly bisdehydrodoisynolic acid and its methyl 
ether have been assayed. We find that doisynolic 
acid injected subcutaneously is less active that 
estrone in spayed rats. However, this acid is more 
active than estrone administered orally to spayed 
rats. It is considerably less active than estrone 
(approximately 1/150 as active) by subcutaneous 
injection in spayed mice, an observation which 
agrees with out earlier assay of this substance. 
Doisynolic acid possesses about the same order of 
activity as estrone when given orally to mice. 
These data again emphasize the difficulty in 4 
tempting to compare the activity of one compound 
with another estrogenic material using only 0m 
species of animal. From the mixturé resulting from 
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fusion of estrone with potassium hydroxide we ° 


have isolated doisynolic acid, estrone and another 
steroid insoluble in carbonate. 

Respiratory metabolism in yeast and coenzyme 
A levels. Effect of phenyl panthenone on coenzyme 
A synthesis. G. Davip Nove.u (by invitation) 
and Frirz Liemann. Biochemical Research Labora- 
tory, Massachusetts General Hospital, and the De- 
partment of Biolugical Chemistry, Harvard Medical 
School, Boston. Samples of yeast, high and low in 
coenzyme A (Co A), were obtained from panto- 
thenic acid deficient yeast by pre-treatment, in a 
glucose-phosphate medium, with and without 
pantothenic acid. In this manner samples could be 
compared containing an average of 350 and 100 
‘units of Co A respectively. The respiration of 
acetate, ethanol and glucose was followed ; increase 
in Co A corresponded with a doubling to tripling 
of the respiratory rate with acetate and ethanol 
and about 30% increase with glucose. In the defi- 
cient samples an accumulation of acetic acid oc- 
curred with ethanol and glucose. Malonate de- 
pressed the stimulated respiration of acetate while 
there was little effect in the deficient sample. Pre- 
liminary results have been obtained ina study with 
dried yeast of citrate synthesis from acetate and 
oxalacetate. The described yeast system offers an 
opportunity to study the mode of action of panto- 
thenic acid-antimetabolites. Mainly phenyl. pan- 
thenone (Wooley et. al. J. Biol. Chem., 159: 263, 
1945) was studied. Its presence, together with 
pantothenic acid, in the pre-treatment period, was 
found to suppress completely Co A synthesis yield- 
ing a preparation with low acetate oxidation. When 
added, however, after the enrichment period, 
acetate oxidation was unaffected or rather stimu- 
lated by addition of phenylpanthenone. The ob- 
servation indicates the action of phenylpanthenone 
to be due to a blocking of the synthesis of Coen- 
zyme A from pantothenic acid. 

Effect of biotin-deficiency upon the respiration 
of cardiac muscle in ducklings. R. E. Otson (by 
invitation), O. N. MiLuer (by invitation), and 
F. J. Srare. Department of Nutrition, Harvard 
School of Public Health and Department of Bio- 
logical Chemistry, Harvard Medical School, Boston. 
A number of recent reports have indicated that 
biotin functions in metabolism to facilitate the 
reversible carboxylation of pyruvic acid to oxal- 
acetic acid. If the failure to accomplish this reac- 
tion were a major biochemical lesion in biotin 
deficient tissues it might be expected that the rate 
of utilization of pyruvate as well as intermediates 
of the tricarboxylic acid cycle would be depressed. 
To test this hypothesis we have determined the 
tate of oxygen consumption of slices of ventricle 
from hearts of biotin-deficient and normal ducks 
without added substrate and with added pyruvate 
and succinate. The rate of disappearance of py- 
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ruvate during the period of respiration was deter- 
mined chemically and the rate of succinate me- 
tabolism was measured by determining the rate of 
radioactive CO, production from carboxy] labeled 
succinate during the period of respiration. The 
oxygen consumption of biotin deficient heart ven- 
tricle is markedly depressed. Without added sub- 
strate it is reduced 30%, with added pyruvate 27% 
and with added succinate 23%. The rate of disap- 
pearance of pyruvate to non-lactate products is 
reduced 65% and the rate of CO, production from 
succinate is reduced 45%. The injection of biotin 
to deficient birds restores these values approxi- 
mately to normal. 

Further studies on the effect of cysteine and 
histidine on the production of cobalt polycyth- 
emia. James M. Orten. From the Department of 
Physiological Chemistry, Wayne University College 
of Medicine, Detroit. Earlier studies in this labora- 
tory have demonstrated that the oral administra- 
tion to rats of cysteine or of histidine significantly 
inhibit the production of polycythemia by cobalt 
also given orally. On the other hand, methionine 
and choline in equivalent amounts had no detecta- 
ble effect. Since both cysteine and histidine form 
less soluble complexes with cobalt than inorganic 
cobalt salts, the question was raised as to whether 
the inhibiting effect of these two amino acids might 
be explained on the basis of a decrease in the in- 
testinal absorption of cobalt. In order to study this 
question further, the complexes of cobalt with 
cysteine and with histidine have been prepared and 
injected subcutaneously into rats in amounts 
equivalent to 1.0 mg. cobalt per day. Control rats 
were injected the same amount of cobalt as the 
sulfate. A 12-week period of observation was em- 
ployed during which time the hemoglobin content 
of the blood was determined biweekly. The data 
obtained thus far indicate that cobalt injected as 
the cysteine complex does not produce a polycyth- 
emia. Studies with the histidine complex are in 
progress. The relation of these observations to the 
possible mechanism of cobalt action in =e 
hemopoiesis will be discussed. 

Peptidase increase during growth of the danbeaty 
glands of the fly, Drosophila melanogaster. Exiz- 
ABETH K. Patrerson, Marjorie E. DacKERMAN, 
and Jack Scuuutz (introduced by THEopore F. 
Lavine). Lankenau Hospital Research Institute 
and Institute for Cancer Research, Philadelphia, 
Pa. Peptide splitting enzymes have been studied 
during growth of the salivary glands of various 
genetic stocks of Drosophila melanogaster. Using 
Linderstrgém-Lang-Holter micro-techniques  ex- 
tracts of the glands are found to have the ability to 
split alanylglycine, leucylglycine, leucylglycly- 
glycine, and triglycine in order respective to their 
activity. Action of activators and inhibitors, pH 
activity, concentration, and time curves show the 
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enzyme splitting alanylglycine to be a typical 
intracellular peptidase. Alanylglycine is used as 
the substrate in the subsequent experiments on 
single glands. The larval salivary glands reach their 
maximum size in the early prepupa and then dis- 
integrate. Cell division stops in the embryo and 
therefore growth of a constant number of cells of 
like physiological function may be studied. Com- 
parison of different stocks attaining diverse nitro- 
gen levels at maximum growth shows the peptidase 
content of the glands to be proportional to their 
nitrogen content. During growth the ability of the 
glands to split alanylglycine increases with their 
nitrogen content. As the glands break down, a 
sharp decrease in splitting ability occurs. The re- 
sults show a correlation of peptidase content with 
growth of the cells and not with their breakdown. 

The isolation of pregnanol-3(a)-one-20, Comp’d 
Y (C:;H»O.) and Comp’d Z (C,,H;.0.) from the 
bile of pregnant cows. W. H. Peartman. Depart- 
ment of Biochemistry, Jefferson Medical College, 
Philadelphia. That batch (31.0 liters) of bile from 
which estrone had previously been isolated (Pearl- 
man et al., J. Biol. Chem., 170: 173 (1947)) was 
further investigated. The ether-soluble neutral 
material of unhydrolyzed bile was repeatedly par- 
titioned between petroleum ether and 90% meth- 
anol. The latter fraction was separated into ketonic 
and non-ketonic moieties with the aid of Girard’s 
reagent T. The ketones were treated with succinic 
anhydride to obtain the alcoholic ketonic fraction 
which, following the removal of a small quantity of 
digitonin-precipitable material, was chromato- 
graphed. There were obtained by these procedures 
15 mg. of pregnanol-3(a)-one-20. It was identified 
by its melting-point, specific optical rotation and 
C,H analysis; a diacetyl derivative was also pre- 
pared and similarly identified. The non-ketonic 
fraction, on treatment with ethyl acetate, yielded 
142 mg. of a white crystalline product, m.p. 200- 
208° which proved to be a mixture and was there- 
fore chromatographed. Comp’d Z, m.p. 229-229.5° 
lalyp = —9° (dioxan) was thereby obtained., 
Found: 78.15% C, 11.07% H; CisH3202, calculated, 
78.03% C, 11.08% H. Comp’d Y, m.p. 234-236°, 
la]p + 19° (dioxan) was also obtained. An addi- 
tional 33.0 liters of bile was obtained from pregnant 
cows and worked up as before. There were ob- 
tained 20 mg. of Comp’d Z, m.p. 228.5-229°, 
la]p —2° (ethanol); found: 78.12% C, 11.05% H. 
There were also obtained 16 mg. of Comp’d Y 
(rectangular plates from alcohol), m.p. 235-236°, 
[a], +20° (abs. ethanol). Found : 78.73% C, 11.25% 
H; CoH O02, calculated, 78.69%, 11.33% H. 


Comp’ds Y and Z are non-digitonin precipitable. 
Comp’d Y is not identical with pregnanediol- 
3(a),20(a@). Structural elucidation of these prod- 
ucts is in progress. 

Preliminary observations on the renal excretion 
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of radioiodine after administration of tracer doses, 
MarscHELLE H. Power. Wituram C. McCona- 
HEY, JR. (by invitation), F. RayMonp Keating, 
Jr. (by invitation) and JosEPH BERKSON (by invi- 
tation). Divisions of Biochemistry, of Medicine and 
of Biometry and Medical Statistics, Mayo Founda- 
tion and Mayo Clinic, Rochester, Minnesota. Tracer 
doses equivalent to about 100 micro-curies of radio- 
active iodide (I*!, Oak Ridge Operations, Atomic 
Energy Commission), together with 100 micro- 
grams of nonradioactive sodium iodide, have been 
ingested by human beings. Subsequently samples 
of blood plasma and of urine, collected at suitable 
intervals, have been analyzed for their content of 
I’, Plasma clearances of I*!, calculated from 
these data by the conventional procedure, that is, 
by multiplying the ratio of the concentrations of 
I'31 in urine and plasma by volume of urine per 
minute range from about 40 cc. per minute in nor- 
mal persons down to 15 cc. or less in persons with 
varying degrees of renal insufficiency. An alternate 
method of calculation involves extrapolation to 
zero time of the plot of log plasma I'*! concentra- 
tions versus time, and division of the (hypotheti- 
cal) value for plasma I! so obtained into a quan- 
tity representing rate of renal excretion of I! 
(The latter value is derived by the procedure of 
Keating, Power, Berkson and Haines, Journal of 
Clinical Investigation, in press.) The values for 
plasma clearance of I! obtained by this method 
are essentially similar to those obtained by the 
conventional method. These preliminary observa- 
tions indicate, insofar as the clearance of tracer 
amounts of I'*! may be accepted as a valid mexsure 
of the clearance of the nonradioactive inorganic 
iodide of the plasma, that the clearance of the 
latter under the conditions of our observations is 
considerably greater than that of the vastly more 
abundant halogen, chloride. 

N-acylated and N-methylated giycyldehydro- 
alanine and related compounds. Vincent E. 
Price (by invitation) and Jesse P. GREENSTEIN. 
Nationai Cancer Institute, National Institute of 
Health, Bethesda, Maryland. Chloroacetylglycyl- 
dehydroalanine, glycylglycyldehydroalanine, and 
N-methylglycyldehydroalanine, in which one hy- 
drogen atom of the a-amino group is substituted, 
and chloroacetyl - N - methylglycyldehydroalanine 
in which both hydrogen atoms of the amino group 
are substituted, were prepared and subjected to 
exzymatic hydrolysis at pH 8 in certain rat tissue 
digests. The first two compounds were hydrolyzed 
in all tissue digests at close to the same rate 
as glycyldehydroalanine and were presumbaly 
attacked by dehydropeptidase I. No significant in- 
crease in a-amino nitrogen was noted in ammonia- 
free, kidney digests of chloroacetylglycyldehydro- 
alanine after the dehydropeptide bond was nearly 
completely hydrolyzed. N-methylglycyldehydro- 
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nine was hydrolyzed at a lower rate than glycyl- 
¢hydroalanine, while chloroacetyl - N - methyl- 
lyeyldehydroalanine was not hydrolyzed in any 
the tissues studied. To serve therefore as a sub- 
rte for dehydropeptidase I, the compound need 
wt possess a free, basic a-amino group, but it must 
widently have an a-nitrogen atom to which at least 
we hydrogen is attached. Under certain conditions, 
action of chloroacetyldehydroalanine with meth- 
yamine or dimethylamine leads not only to re- 
placement of the halogen but also to substitution at 
the double bond. 

Purification and properties of E. coli bacterio- 
phage Ts. Frank W. Putnam, Lioyp M. Koz.orr 
by invitation) and E. A. Evans, Jr. Department 
Biochemistry, University of Chicago. Study of 
potein synthesis and nucleoprotein turnover in 
virus-infected organisms has been initiated using 
the E. coli bacteriophage system as a model. By 
differential centrifugation in the Sharples super- 
centrifuge and in the high-speed angle centrifuge, 
bacteriophage Tert parasitizing FE. coli (Strain B) 
has been isolated in a yield exceeding 8 mg. per 
liter of crude lysate. For phage purified from 
wutrient broth medium the infectivity (gm. N per 
infectious unit) measured by the plaque count 
method averaged 10-15, Elemental and com- 
ponent analysis, including P partition of the 
purified phage has been made. Desoxyribonucleic 
aid (DNA) is the characteristic nucleic acid. 
Physical characterization of the purified phage is 
being undertaken. Factors stimulating or inhibiting 
virus reproduction in broth or in synthetic (lac- 
tate) medium have been studied by the one-step 
‘gowth curve technique. While common metabolic 
inhibitors such as cyanide, azide, etc. only partially 
repress growth or lysis, addition of a cationic de- 
tergent (1:10,000) toward the end of the latent 
period completely inhibits phage reproduction. 
Phage containing radioactive phosphorus (infec- 
tivity 10-575, activity 66 counts/microgram P) 
has been isolated from a broth lysate containing 
0.46 microcuries P®*/ml., and the specific activity 
of the P fractions measured. Preliminary experi- 
ments indicate that the specific activity of the 
DNA fractions of the phage and the host bacterium 
are similar. Further radioisotope studies of the 
mechanism of phage synthesis are in progress. 
Analytical procedure for determining individual 
tocopherols in a mixture of a-, B-, y-, and 5-toco- 
therols. M. L. Quarre (introduced by P. L. Har- 
Ris). Research Laboratories of Distillation Prod- 
uls, Inc. Rochester, New York. A method for 
determining 8-, y-, and 5-tocopherols in a mixture 
containing all three as well as a-tocopherol is pre- 
sented. It depends on the formation of their yellow 
nitroso derivatives. These are separated by a 
simple chromatographic step and measured photo- 
metrically. The nitrosotocopherols are formed by 
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treating 8-, y-, and 5-tocopherols in alcoholic solu- 
tion with nitrous acid. Alpha-tocopherol gives no 
colored product. They are red in alkaline solution 
but revert to yellow when extracted into petroleum 
ether. They are measured with a Beckman spec- 
trophotometer at 410 my or with an Evelyn photom- 
eter, using filter 400. Under the conditions used 
y- and 6-nitrosotocopherols have the same extinc- 
tion, while §-nitrosotocopherol has about one- 
third less. The nitrosotocopherols can be separated 
by a simple chromatographic step and evaluated. 
They form separate red bands on the column with 
the y-derivative at the bottom, the 8- in the mid- 
dle, and the 5- (two bands) at the top. These are 
eluted separately according to the flowing chroma- 
togram technique. Residues of the eluates are 
dissolved in petroleum ether and their absorption 
measured as noted. Spectra of the eluates were 
found to be identical to those of control unchromat- 
ogrammed solutions of the nitrosotocopherols. 
Synthetic mixtures of all three non-a-tocopherols 
in the presence of a-tocopherol have been separated 
and the components recovered quantitatively. 
The method has been applied to commercial vi- 
tamin E concentrates which contain all four toco- 
pherols and to vegetable oils, following laboratory 
molecular distillation. 

Gas pressure regulation in flame photometry. 
Jos. M. QuAsHNOcK (introduced by Wm. 8. McELL- 
ROY). Department of Physiological Chemistry, 
School of Medicine, University of Pitisburgh. A 
Perkin-Elmer flame photometer with a Rangelator 
106-64 was studied to measure the degree of gas 
pressure regulation and the influence of any varia- 
tion on the accuracy of the determinations. Gas 
pressure was measured for four hour periods while 
the photometer was in use. Maximum pressure 
change was 0.8 mm. water with a mean working 
pressure of 81.0 mm. The mean time elapsing be- 
tween successive minimum and maximum pres- 
sures was 5.4 seconds. Measurements were then 
made on Na and K standards corresponding to 
normal sera diluted 1:500 for Na and 3:100 for K. 
The instrument was set at 100 with 10 p.p.m. Na 
or K standard. The various concentrations were 
determined at gas pressures of 80 mm. and 78 mm. 
water in rapid succession. This pressure change 
gave greatest differences in measurements of high 
concentrations. At K concentration corresponding 
to 8.5 meq./l. the results were 4.2% lower for the 
78 mm. pressure than for 80 mm. Na measurements 
at 217.5 meq./l. were 2% apart. Variations in meas- 
urements of Na in the normal range of concentra- 
tions were less than 1%, while the differences for 
K were too small to be measureable. Since the 
maximum pressure change under operating condi- 
tions is 0.8 mm. water, the actual error will be less 
than half of the above. The gas pressure regulator 
studied is adequate and gives variations which do 
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not significantly influence the accuracy of the 
flame photometer for measurements of normal 
serum Naand K. 

Role of platelets in coagulation of blood evi- 
dence of an inhibitor of the platelet factor. Ar- 
MAND J. Quick. Department of Biochemistry, 
Marquette University School of Medicine, Milwau- 
kee. It has recently been found that platelets do 
not supply thromboplastin, but an agent whch 
activates the thromboplastin precursor (thrombo- 
plastinogen ). When blood is collected under condi- 
tions in which the platelets are scrupulously 
preserved (i.e. at low temperature and with 
methylchlorosilane coated instruments and con- 
tainers) and is centrifuged at high speed to remove 
the platelets, a plasma is obtained which clots 
very slowly and in which little prothrombin is 
converted to thrombin. When washed hemophilic 
platelets are added to such a plasma, a normal 
coagulation time and a significant increase in 
prothrombin consumption results. Likewise, the 
addition of this platelet-free plasma to hemophilic 
blood normalizes the coagulation time and in- 
creases the prothrombin consumption. This is 
accomplished by supplying thromboplastinog » 
which hemophilic blood lacks. There is no evidence 
that it contains any inhibitory agent. Blood ob- 
tained from a patient 69 years old, who developed 
a hemophilia-like disease following a dermatitis, 
had a coagulation time of 35 minutes. When this 
blood was added to an equal volume of normal 
blood (coagulation time 6 minutes) the mixture 
coagulated in 30 minutes and only a trace of pro- 
thrombin was activated. These findings suggest 
that the patient’s blood contained an inhibitor 
of. the platelet factor and that therefore the con- 
version of thromboplastinogen to active thrombo- 
plastin was prevented. This type of anticoagulant 
is particularly significant clinically because it 
cannot be counteracted by transfusion with normal 
blood. 

Enzymatic formation and breakdown of pentose 
phosphate. E. Racker (introduced by S. OcHoa). 
Department of Bacteriology, New York University 
College of Medicine. The oxidative decarboxylation 
of phosphogluconic acid to a pehtose phosphate and 
the fermentation of the latter to CO, and water 
was previously shown to occur in yeast extracts 
by Warburg, Christian and Griese (Biochem. Z. 
282: 157, 1935) and by Dickens (Biochem. J. 32: 
1626, 1938). A  triphosphopyridine nucleotide 
enzyme, oxidizing phosphogluconic acid, has now 
been found in bacterial extracts and has been sepa- 
rated by ammonium sulfate fractionation from the 
enzyme which oxidizes glucose-6phosphate to 
phosphogluconic acid (Zwischenferment). In bac- 
terial extracts an enzyme has been found which 
produces triosephosphate from ribose-5phosphate. 
The activity of this enzyme has been measured 


FEDERATION PROCEEDINGS 


spectrophotometrically in the presence of an excegg 
of triosephosphate isomerase and a glycerophos- 
phate dehydrogenase. The latter enzyme converts 
the triosephosphate which is formed from ribose. 
5phosphate, into a glycerophosphate in presence of 
reduced diphosphopyridine nucleotide (DPN), 
The oxidation of reduced DPN is followed by the 
disappearance of absorption at » 340 my. The 
ribose-5phosphate splitting enzyme from bacterial 
extracts has been partially purified. In the same 
extracts an enzyme is present which oxidizes re- 
duced DPN in the presence of glycolaldehyde. 
Glycolaldehyde and triosephosphate can condense 
to give a pentose phosphate. This reaction is cata- 
lyzed by crystalline aldolase prepared from rabbit 
muscle. The barium salt of the pentose phosphate 
has been isolated. It is not ribose-5phosphate and 
no evidence is available that it can be converted 
into ribose-5phosphate. 

Enzymatic inactivation of serum vasoconstric- 
tor. Maurice M. Rapport (by invitation) Arpa 
ALDEN GREEN and IrvINnE H. Paae. Research Di- 
vision of the Cleveland Clinic Foundation, Cleve- 
land, Ohio. It is well established that perfusion of 
lung with. serum or defibrinated blood destroys 
their vasoconstrictor activity. The mechanism of 
this destruction is probably enzymatic since a 
protein fraction from lung extracts inactivates 
highly purified preparations of serum vasoconstric- 
tor. 

Rate of protein formation in the livers of par- 
tially hepatectomized rats. D. RuirrensBere, 
Epira E. Sprovui (by invitation) and Davin 
SHemin. Department of Biochemistry and Path- 
ology, College of Physicians and Surgeons, Csium- 
bia University, New York. While in a non-growing 
organism the rate of the synthetic reactions is 
identical with the rate of the degradative reactions, 
this cannot be the case in a growing organism. 
Growth results because the rate of synthesis ex- 
ceeds that of degradation. Previous work from this 
laboratory has given values for the rate of formation 
of the proteins of the adult rat liver. We have now 
investigated the rate of protein formation in the 
livers of partially hepatectomized rats. Two days, 
after about 50% of the liver had been removed, the 
rats were given a standardized amount of glycine 
labeled with N'5. The rate of protein formation was 
measured by determining the rate of incorporation 
of N*5 into the liver proteins. The data indicate 
that the rate of protein formation in the livers of 
these rats is not appreciably faster than in the 
livers of the normal animal. Growth in this instance 
is not the result of an acceleration of the synthetic 
mechanisms but rather appears to result from the 
inhibition of the degradative reactions. The impli- 
cations of this concept of growth will be briefly is- 
cussed. 

Determination of arginase activity in tissue 
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homogenates: application to epidermal carcino- 
genesis in mice. EUGENE Roserts (introduced by 
MicHaEL Somocy1). Barnard Free Skin and Can- 
cer Hospital, St. Louis, Mo. Previously described 
methods for the determination of arginase activity 
have been modified to give satisfactory results 
with distilled water homogenates of mouse liver, 
kidney, epidermis, and squamous cell carcinoma. 
An aliquot of a 2% homogenate of the tissue was 
incubated with an equal volume of 2% MnCl, for 
5to 6 hours with frequent shaking. Maximal activa- 
tion was achieved within 4 hours with liver, epider- 
mis, and tumor, and was maintained through at 
least 6 hours of incubation. No activation of kidney 
homogenate was obtained with this procedure, and 
almost complete inactivation of the enzyme in this 
tissue occurred within 6 hours. The activities of 
suitable quantities of the homogenates before and 
after activation were measured in the presence of 
excess MnCl, by estimation of the urea formed 
during incubation for 10 minutes at 38°C with a 
concentrated arginine solution. The reaction was of 
zero order and the activity for each tissue was pro- 
portional to the quantity of tissue employed. 
Arginase activity values expressed in micrograms 
of urea liberated per mg of tissue nitrogen (a) be- 
fore activation and (b) after activation are given 
below for 3 sets of tissues consisting of 10 samples 
each studied in epidermal carcinogenesis induced 
in mice by methylcholanthrene : normal epidermis, 
(a) 146 (61-220) and (b) 1171 (842-1659); hyper- 
plastic epidermis, (a) 1221 (897-1682) and (b) 3074 
(2,240-4380) ; squamous cell carcinoma, (a) 1992 
(861-2390) and (b) 13,378 (5,950-18,700). These 
results show that a highly significant increase in 
arginase activity occurs in epidermal carcino- 
genesis. 

Biochemical characterization of lymphoid tissue 
proteins. StipNEY Roserts (by invitation) and 
ApraHaM Wuite. Department of Physiological 
Chemistry, Yale University, New Haven. Mildly 
alkaline (pH 7.6) extracts of lymphoid tissue 
obtained from rabbit, mouse lymphosarcoma trans- 
plants, and calf thymus have been found to be quali- 
tatively similar in the Tiselius apparatus. Six to 
eight components are evident, the quantity of each 
varying with species and with efficiency of extrac- 
tion. Approximately 90% of the total protein 
present is distributed among four fractions, one of 
which represents more than half of the total protein 
in the extracts. Fractionation studies have been 
conducted with alkaline extracts of calf thymus. 
Treatment with cold ethanol yields fractions in- 
soluble at 10%, 20%, 30%, and 40% ethanol concen- 
trations respectively. Electrophoretic examination 
of these fractions suggests that a partial separation 
of thymus proteins has been achieved. Preliminary 
observations have been made on some of the chem- 
ical and physiological properties of these thymus 


proteins. Daily injection of the initial extract of 
calf thymus into the rat resulted in hypertrophy of 
the spleen and thymus in one to two weeks. An 
apparent inhibition of the normal lymphopenic 
effect of foreign protein injection in the rat has 
also been observed; this activity appeared to be 
characteristic chiefly of the precipitate obtained 
with 40% ethanol. 

A fluorimetric assay for N'-methyl-6-pyridone- 
3-carboxylamide. Frep Rosen, (by invitation) 
W. A. PerizweiG, and Puirip HANDLER. Depart- 
ment of Biochemistry, Duke University School of 
Medicine, Durham, N.C. Incubation of N!-methyl- 
6-pyridone-3-carboxylamide (I) with acetone and 
KOH yields a fluorescent derivative. Traces of 
water inhibit the reaction. Fluorescence disappears 
if the final solution is acidified and may be restored 
by adding alkali. N!-methylnicotinamide does not 
yield a fluorescent compound under these circum- 
stances. The following procedure, while not en- 
tirely satisfactory, has been employed for urine 
analysis. To 10 ml. urine, adjusted to pH 9.6, 3.0 
ml. saturated lead subacetate are added. After 
centrifugation the supernate is brought to pH 6 and 
evaporated in a porcelain dish. The residue is trans- 
ferred to a test tube with 0.5 ml. water and washed 
in with about 9.5 ml. acetone. After adding 2 gm. 
anhydrous Na,SO, and centrifuging, the supernate 
is evaporated and the residue extracted with a 
total of 8 ml. acetone. A suitable aliquot (0.2-1.0 
ml.) is diluted to 1.5 ml. with acetone and 0.06 ml. 
12 N KOH added. The tube is covered with para- 
film and shaken for 3 hours at 20°. The solution is 
diluted to 10 ml. with water and read in a suitable, 
sensitive fluorometer using thiamine assay filters. 
A blank’is prepared by adding 0.1 ml. water to a 
similar tube before the incubation period. The 
average 24 hour excretion of I by 6 normal adults 
was 8.4 mg. (5.0-13.2). After oral administration of 
200 mg. nicotinamide, 150 mg. I was excreted within 
24 hours and proportionally more after larger doses. 
Somewhat less appeared after corresponding doses 
of niacin. The errors of the urine extraction pro- 
cedure are such that these values are probably 
somewhat low. Nevertheless, they establish I as 
the major end product of nicotinamide metabolism. 

The distribution of rhodanese. Orro RosentHAL. 
Harrison Department of Surgical Research, Schools 
of Medicine, University of Pennsylvania, Philadel- 
phia. Rhodanese catalyzes the reaction: HCN + 
Na,S.0; — NaSCN + NaHSO;. Mendel, Rudney 
and Browman reported that the enzyme was absent 
in transplanted murine sarcomas and normal 
murine jejunal mucosa, tissues displaying high 
aerobic glycolysis. These authors suggested that 
the aerobic glycolysis was due to an inhibition of 
the Pasteur reaction by small amounts of HCN 
formed in the tissue metabolism and accumulating 
in the absence of rhodanese. We have determined 
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the rhodanese activity of HzO homogenates of di- 
verse normal and neoplastic tissues from different 
animal species. The activity was expressed in terms 
of uM thiocyanate/min./gm. dry weight of tissue 
measured at 20°C in phosphate buffer of pH 7.3, the 
substrate concentration being 0.05 M. The values 
obtained ranged from 2 to 5 in murine sarcomas and 
jejunal mucosa, rabbit spleen and pale skeletal 
muscle up to 600 in rat liver. There were pro- 
nounced species differences in the activity of homol- 
ogous tissues. While our data confirm the experi- 
mental findings of the previous workers they also 
demonstrate that rhodanese deficiency occurs in 
tissues with a normal aerobic metabolism. The 
biological significance of rhodanese remains to be 
ascertained. Studies on the kinetics of the rho- 
danese reaction revealed apparent dissociation 
constants of the enzyme substrate complex of 5.5 
X 10° and 3.8 X 10° for 8.0; and HCN respec- 
tively. The affinity of HCN to rhodanese is thus 
smaller than to the respiration enzyme. Under our 
conditions of assay 0.05 M sulfite produced a 50% 
reduction of the rate indicating reversibility of the 
reaction. 

Early changes in the seminal vesicles of the 
castrate rat following administration of testos- 
terone. G. G. Rupotpu (by invitation) and L. T. 
SaMvUELS. Department of Biochemistry, University 
of Utah School of Medicine, Salt Lake City, Utah. 
Fifteen and twenty hours after the subcutaneous 
injection of one mg. of testosterone propionate in 
the castrate rat there is a significant increase in the 
weight of the seminal vesicles. The glands have an 
increased water content twenty hours after injec- 
tion and at this time there is an incr«ase in the 
intracellular water as measured by chloride space. 
The oxygen uptake of the seminal vesicles increases 
as early as 10 hours after the injection of testos- 
terone propionate, and this level is the same as the 
oxygen consumption of the glands fifteen hours and 
twenty hours after injection. The oxygen uptake at 
these times is the same as that of the seminal 
vesicle from a normal mature rat. When sodium 
succinate is used as substrate, the oxygen uptake of 
the seminal vesicles from castrate animals that had 
been injected for ten hours was increased over the 
oxygen uptake of the glands with glucose as sub- 
strate, while the oxygen uptake of the glands from 
uninjected castrate animals was only slightly in- 
creased. The changes in the glands which bring 
about this increased oxygen uptake will be dis- 
cussed. 

Oxidation of members of the Krebs cycle by 
liver and kidney. Inhibition by trans-aconitate. 
Murray SArrran and J. L. Prapvo (both intro- 
duced by K. A. C. Extiorr). Department of Bio- 
chemistry, McGill University. The addition of 
members of the tricarboxylic acid cycle to kidney 
cortex slices results in considerable acid disap- 
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pearance, increased oxygen uptake, and R. Q. 


changes, indicating complete oxidation of these’ 


substances. This is not the case with slices of other 
tissues (Elliott, K. A. C., Physiol. Rev., 21: 267 
(1941)). Similar behaviour has been found with 
isotonic suspensions of liver and kidney cortex. 
The following observations were made during the 
course of an investigation of this difference. Low 
concentrations of trans-aconitate, an inhibitor of 
aconitase, depress the respiration of kidney slices 
in complete Ringer-bicarbonate or phosphate, but 
scarcely affect liver slices. In calcium-free medium, 
however, both are affected. The inhibitory effect is 
approximately proportional to the logarithm of the 
trans-aconitate concentration. Decreased respira- 
tion is found when no substrate is added, or when 
an excess of fumarate or malate is present, but the 
inhibition is overcome by the addition of suc- 
cinate, citrate or cis-aconitate. Presumably the 
intense activity of the succinate-oxidizing system 
is not affected, and in increased concentrations, 
cis-aconitate and citrate overcome the competitive 
inhibition by trans-aconitate. In the absence of 
calcium, high concentrations of malate cause ap- 
preciable acid disappearance with liver slices, 
though the rate of oxygen uptake is actually de- 
pressed. It is tentatively concluded that both 
liver and kidney possess the enzymes necessary 
for the complete utilization of Krebs cycle acids, 
but that permeability factors prevent the complete 
oxidation of these substances by slices of tissues 
other than kidney. 

The effects of thiamine deficiency in rats force- 
fed to maintain caloric balance. Leo T. SAMUELS, 
A. A. ANDERSON (by invitation) E. CoapMAn (by 
invitation) and D. MacKay (by invitation).De- 
partment of Biochemistry, University of Utah 
School of Medicine, Salt Lake City, Utah. To pre- 
vent the development of multiple deficiencies on 
thiamine-deficient diets due to the loss of appetite, 
rats were fed diets of constant composition by 
stomach tube. Both controls and deficient groups 
received sufficient calories to cause an increase in 
total weight. After 17-20 days gastric atony devel- 
oped in the deficient rats. Within three days after 
its appearance, all these rats would be dead from 
gastric distention unless feeding was stopped. 
Consequently the rats were killed at this time and 
their tissues analyzed. There was no evidence of 
inability to form fat, both the deficient and control 
rats having shown a slight gain in liver fat and a 
marked increase in carcass fat. The nitrogen con- 
tent of the deficient rats was higher and the glyco- 
gen lower than their respective controls. The 
kidneys of the deficient rats were 30% larger than 
those of the controls. Pyruvate levels in deficient 
rats and pyruvate oxidation were also studied. 

Blood and “‘Tissue’’ protein changes in dogs on 
protein-deficient diets with and without sup- 
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plementation. GEorcE S. SAMUELSEN (by invita- 
tion), Grace E. Grirrin (by invitation, Lors E. 
GarritH (by invitation), Sam Serrrer and Ep- 
warp Muntwyter. Department of Biochemistry, 
long Island College of Medicine, Brooklyn. De- 
terminations were made of the plasma volume, 
hematocrit, hemoglobin, total blood and plasma 
proteins, plasma albumin, and nitrogen balance of 
goups of dogs maintained respectively for three 
weeks on the following diets: (1) control synthetic 
diet containing 20% casein, (2) protein-free, (3) 
protein-free, choline-free, (4) protein-free plus 
methionine, (5) protein-free, potassium-free, and 
(6) agelatin diet. Chemical studies were also made 
during two subsequent periods of supplementation 
with commercial hydrolysates of casein and lactal- 
bumin. During depletion, the urinary nitrogen was 
derived mainly from sources outside of the circula- 
tion except in the case of the gelatin diet. Whereas 
the relative amounts of blood nitrogen and ‘“‘tissue’’ 
nitrogen (nitrogen balance minus blood nitrogen) 
lost were reasonably constant on a given diet, their 
proportion varied markedly with the type of diet. 
Elamn’s ratio of 1:30 for plasma albumin loss to 
total body protein loss did not hold for all diets; 
the protein-free plus methionine diet resulted in a 
ratio of 1:50, the gelatin 1:13. With nitrogen sup- 
plementation following depletion, the tissues 
claimed a priority for the retained nitrogen. The 
return to normal of circulating plasma protein did 
not necessarily indicate that ‘‘tissue’’ proteins 
were restored or vice versa. Methionine, and choline 
toa lesser extent, had a nitrogen sparing effect, 
the methionine sparing blood protein especially. 
Omission of potassium from the protein-free diet 
did not further alter nitrogen balance. Poor regen- 
eration of blood proteins was observed after sup- 
plementation of both the potassium-free and 
gelatin diets. 

Amino acid'excretion as influenced by dietary pro- 
teins of different biological value. H.E.SAU8ERLICH 
(by invitation) and C.A. BaumMANN. Deptartment of 
Biochemistry, College of Agriculture, University of 
Wisconsin, Madison, Wis. Mice fed diets devoid 
of an essential smino acid are known to excrete 
very high percentages of all the ingested amino 
acids into the urine. This observation has been 
extended to another species, the rat, and studies 
were also made with mice to determine whether 
proteins of greater biological value than casein 
might not depress amino acid excretion. Rats fed 
diets deficient in the essential amino acids, meth- 
ionine or tryptophane, excreted approximately 
twice the amounts of amino acids in the urine as 
those excreted by rats fed an adequate protein. 
On diets devoid of methionine or tryptophane, 
rats excreted 2.3% and 3.9% of the ingested ty- 
rosine in the urine, while rats fed casein excreted 
only 0.7% of the ingested tyrosine in the urine. 
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Restriction in food intake further reduced the 
excretion of all amino acids. Mice fed diets of a 
high biological value excreted less amino acids in 
the urine than mice fed proteins of ordinary or poor 
biological value, e.g. mice fed diets containing 8% 
of arachin, casein, fibrin, egg albumin, or lactal- 
bumin excreted 5.0%, 4.4%, 3.8%, 1.0%, and 0.9% 
of the ingested histidine in the urine, respectively. 
The mean excretion for the seventeen amino acids 
determined by microbiological procedures was 
4.7% for arachin, 3.4% for casein, 2.7% for fibrin, 
1.5% for egg albumin, and 1.0% for lactalbumin. 
Some properties of a transsulfurase responsible 
for conversion of cyanide to thiocyanate. J. P. 
SaunpErs and W. A. Himwicu (introduced by 
BerNarD J. JANDORF). Toxicology Section, Med- 
ical Division, Army Chemical Center, Mary- 
land. The effect of separately varying time, tem- 
perature, pH and substrate (cyanide and thio- 
sulfate) concentration was studied on the enzyme 
catalyzing the conversion of -CN to -CNS. Enzyme 
activity increased sharply with time of incubation 
until 40 minutes, from which point there was no 
appreciable increase with time. A sharp activity 
optimum was observed at 37°C. Different pH 
optima were shown depending upon the species 
from which tissue homogenates were prepared. 
Brain and liver tissues from dog, rat and rhesus 
monkey showed an optimum at pH 7.3-7.5, while 
tissues from rabbit gave a slightly higher optimum 
at pH 7.7-7.9. The pH-activity curve for rabbit 
tissues showed a much broader peak near the 
optimum than tissues from the other species ex- 
amined. Maximum activity was observed when the 
substrate concentration was such that molar thio- 
sulfate concentration was three times that of the 
cyanide present. No appreciable loss of activity 
was observed in homogenates stored for as long as 
96 hours at 5°C, or in tissues kept for four hours at 
room temperature. The enzyme is inhibited by a 
number of compounds including S-containing 
compounds and -CN. If -CN is added to the tissue 
homogenate before addition of thiosulfate, almost 
complete inhibition is effected, whereas if the same 
amount of -CN is added after the addition of thio- 
sulfate, normal activity is obtained. This suggests 
the possibility that a loose thiosulfate-enzyme 
combination is formed, which gives up sulfur in the 
presence of cyanide to form thiocyanate. 
Inhibition of peptic activity by hydrazine. Orro 
Scuates, Reaina M. Rovx (by invitation), and 
ANNE M. Suton (by invitation). Chemical Re- 
search Laboratory of the Alton Ochsner Medical 
Foundationand Department of Biochemistry, Tulane 
University, New Orleans, La. Josephson and 
Euler (Ztschr. physiol. Chem. 162: 85; 1927) ob- 
served inhibition of erepsin by phenylhydrazine, 
cyanide and bisulfite and concluded that this 
enzyme contains a group of aldehyde character. 
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Rona (Biochem. Ztschr. 109: 279; 1920) found no 
inhibition of pepsin and trypsin by aldehyde re- 
agents. Experiments were carried out in this 
laboratory in which the disappearance of the tur- 
bidity of an egg-white suspension in presence of 
pepsin, trypsin and papain was followed photo- 
electrically, using a modification of the method of 
Riggs and Stadie (J. biol. Chem. 150: 463; 1943). A 
variety of aldehyde reagents decreased the rate of 
enzymatic hydrolysis of this substrate. Hydrazine 
was the most effective inhibitor for pepsin. Peptic 
hydrolysis followed a monomolecular course during 
the interval from 5-10 min. and the reaction con- 
stant k was a measure of pepsin activity. It was 
found that: (1) Two millimol hydrazine per liter 
decreased k to one-half its original value. (2) There 
was a linear relationship between k and the lo- 
garithm of the hydrazine concentration. (3) Both 
in the presence and absence of hydrazine there was 
a linear relationship between k and the reciprocal 
of the initial substrate concentration. (4) Graphical 
interpretation of experimental data indicated that 
the inhibition was of the non-competitive type. 
It is concluded that the pepsin molecule contains 
one or more groups which react with hydrazine and 
which are probably of aldehydic or closely rel- 
lated nature. The non-competitive type of inhibi- 
tion suggests that these ‘‘activating’’ groups do 
not combine with the substrate during the pro- 
teolytic reaction. 

Purification of phosphoglucomutase with “‘car- 
bitol’’ acetate. Max ScuLtamowirT (by invitation) 
and Davip M. GREENBERG. Division of Biochem- 
istry, University of California Medical School, 
Berkeley. The preparation of phosphoglucomutase 
from rabbit muscle with greater activity than could 
be gotten by previously described methods has 
been achieved by fractionation with ‘‘carbitol’’ 
acetate (diethylene glycol monoethylether ace- 
tate) used in conjunction with selective heat 
denaturation and salting-out techniques. ™hos- 
phoglucomutase isolated by the method of Colowick 
and Sutherland (J. Biol. Chem., 144: 423 (1942)), 
which involves precipitation of the enzyme from an 
aqueous extract of muscle with ammonium sulfate 
(0.4-0.6 sat.) followed by sel¢ctive heat denatura- 
tion (30 min. at 50-52° and pH 5.15), has yielded 
preparations of phosphoglucomutase with activities 
ranging up to 3,3C0 units per mg. protein. Phos- 
phoglucomutase preparations with activities of 
6,000 units per mg. protein could readily be ob- 
tained from aqueous muscle extract by fractionat- 
ing with “carbitol’’ acetate (40-60% by volume). 
Selective heat denaturation raised the activities 
to around 10,000 units per mg. protein, and salting 
out with ammonium sulfate (0.5-0.7 sat.) further 
increased the activity values to 13,500-17,200 units 
per mg. protein. The phosphoglucomutase prepared 
in this manner was free from phosphorylase and 
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hexoseisomerase activity. The enzyme unit me 
tioned above is defined as the y of phosphorus , 
glucose-1-phosphate converted to glucose-6-pho. 
phate phosphorus by 1 mg. of enzyme protein jy 
30 min. in a medium containing glucose-1-phe. 
phate (0.162 M), Mn** (1.25 mM) and CN- (3m\) 
at pH 7.4. 

Ribopolynucleotide fractions formed during the 
enzymatic hydrolysis of yeast ribonucleic acid, 
GERHARD Scumipt, Ricarpo CuBILEs (by in. 
vitation) and S. J. THANNHAUSER. Boston Dis. 
pensary, Tufts College Medical School, Boston, 
It was demonstrated (Cold Spring Harbor Symp,, 
vol. 12, 1947; J. Biol. Chem., 170: 761, 1947) that 
the inorganic P released by prostate phosphatase 
during a relatively short incubation period from 
ribonueleinase-treated nucleic acid originates 
exclusively from pyrimidine nucleotide groups. 
It was concluded that the action of ribonucleinase 
involves specifically, or at least preferentially, the 
pyrimidine nucleotide groups of the RNA molecule 
and that the enzymatic digest contains poly- 
nucleotides in which the proportion of purine to 
pyrimidine nucleotide groups is higher than 1:1, 

The isolation of two of these polynucleotide 
fractions in the form of water-insoluble Ba salts has 
now been carried out. The action of ribonucleinase 
alone leads to the formation of a polynucleotide 
fraction in which the ratio purine nucleotide: pyri- 
midine nucleotide is approximately 2:1. This frae- 
tion seems to correspond to the split product de- 
scribed by Loring et al (J. Biol. Chem., 169: 601, 
1947) who also found that it had a high purine: pyr- 
imidine ratio. A second polynucleotide fraction was 
obtained after digesting the first fraction wit large 
amounts of prostate phosphatase. This fraction 
contained exclusively purine nucleotides. The 
polynucleotide nature of the free acids was es- 
tablished 1) by their low solubility in acids, 2) by 
their relatively very slow hydrolysis by acid 
phosphatase, 3) by the results of titration. These 
properties distinguish the polynucleotide fractions 
from guanylic acid which likewise forms a water- 
insoluble Ba salt or from mixtures of mononucleo- 
tides. 

Substances isolated following the incubation 
of dehydroisoandrosterone, androsterone and 
etiocholanolone with liver tissue. Joun J. 
SCHNEIDER (by invitation) and Harotp L. Masov. 
Division of Biochemistry, Mayo Clinic, Rochester, 
Minnesota. Dehydroisoandrosterone, androsterone 
and etiocholanolone were incubated as the sodium 
salts of their hemisuccinates with surviving rabbit 
liver slices for periods of three and six hours under 
aerobic conditions. The proteins then were pre- 
cipitated with acid acetone and thoroughly washed 
with fresh acetone. After removal of the acetone in 
a vacuum the aqueous residue was made alkaline 
and extracted with ethylene dichloride in order to 
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obtain the free steroids. Further extraction after 
acidification of the aqueous phase gave a conjugated 
steroid fraction. Separation into ketonic and 
nonketonic fractions was accomplished with 
Girard’s reagent T and isolation of compounds by 
use of chromatographic columns. Dehydroisoandro- 
sterone was converted largely to A*-androstene- 
3(8),17(a)-dio! and in small yield to A5-androstene- 
3(8)/16 (8)/17 («)-triol. In order to study the role 
of the diol as a possible intermediate in the con- 
yersion of dehydroisoandrosterone to the triol, 
AS-androstene-3 (8) /17 (a)-diol dihemisuccinate 
was incubated under the conditions indicated. 
Only the diol and a small amount of dehydroisoan- 
drosterone were recovered. Compounds formed 
during the incubation of androsterone included 
androstane-3,17-dione, androstane-3 (a) ,17 (a)-diol 
and several as yet unidentified compounds, two of 
which may be isoandrosterone and androstane- 
3(a),17(8)-diol Etiocholanolone was converted to 
etiocholane-3/17-dione, etiocholane-3 (a) ,17 (a)- 
diol and etiocholane-3(a),17(8)-diol The signifi- 
cance of these results in relation to ketosteroid 
metabolism in general will be discussed. 

Absence of a sparing action of tryptophane on 
nicotinamide requirements of the fly, Drosophila 
melanogaster. Jack Scuuitz and GerorcE T. 
Rupkin (introduced by GeErrir ToENNIES). 
Lankenau Hospital Research Inst., and Inst. for 
Cancer Research, Philadelphia 30, Pa. A chemically 
defined medium for the growth ofthe fly Drosophila 
melanogaster, under bacteriologically sterile con- 
ditions, has been developed (Schultz, St. Lawrence 
and Newmeyer, Anat. Rec. 96:4/44 (1947)) This 
furnishes a convenient system in which effects of 
components of the medium on growth ‘can be 
distinguished from possible effects of symbiotic 
microorganisms. The amino acids essential for the 
rat are also essential for Drosophila, as are the 
vitamins of the B-complex. In the work to be 
reported, the growth on concentrations of trypto- 
phane from 0.06 to 0.23 mg. per ml., at levels of 
nicotinamide varying from 2.5 to 40 gamma per ml. 
medium, has been studied. Growth was measured 
in terms of larval length, pupation time, and weight 
of the adult fly. The wild type Drosophila and 
avermillion-eyed mutant, which lacks the ommatin 
pigment of which tryptophane is a precursor, were 
used. In both types the nicotinamide requirements 
for optimum growth were found in general to in- 
crease with the tryptophane supplied. This is in 
apparent contradiction to the well known findings 
in mammals concerning the sparing action of 
tryptophane on nicotinamide. The contradiction is 
resolved by the recent finding of Ellinger and 
Abdel Kader (Nature, 160: 675 (1947)) that the 
Major responsibility for the nicotinamide- tryp- 
tophane interrelation rests upon the microorgan- 
isms of the gut. In the vermilion mutant, the 
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genetic disability to use tryptophane for pigment 
formation lowered the tryptophane requirement 
for optimum growth. 

Influence of the presence of a sterile abscess 
on the detoxication of brombenzene as mercap- 
turic acid. Jutius Scuutrz (introduced by Harry 
M. Vars). Harrison Dept. of Surgical Research, 
Schools of Medicine, Univ. of Pennsylvania, Phil- 
adelphia. The amount of mercapturic acid-S ex- 
creted by the rabbit following the oral adminis- 
tration of monobrombenzene was found to be 
increased in the presence of a sterile abscess. These 
increments were observed in both fed and fasted 
rabbits. In the fed rabbit receiving a single 1.5 
gm. dose of brombenzene, the mercapturic acid-S 
was 43 and 51 mg. without a sterile abscess and 
61 mg. with. In ancther rabbit 1.5 gm. of brom- 
benzene on 2 successive days yielded 86 mg. of 
mercapturic acid-S. In the presence of a sterile 
abscess the excretion was 105 mg. mercapturic 
acid-S. During a 2 day fast the rabbits receiving 
2 successive doses of brombenzene excreted 36 and 
34 mg. of mercapturic acid-S. These same animals 
in the presence of a sterile abscess produced 42 
and 54 mg. respectively. On the basis of sulfur 
partitions observed with these data, it can be 
shown that following a sterile abscess there was an 
increase in neutral sulfur. It appears that this 
neutral sulfur may be utilized by the animal in 
forming mercapturic acid. These data indicate that 
a specific metabolic reaction can utilize the tissue 
breakdown products resulting from the formation 
of a sterile abscess. The significance of these find- 
ings in relation to the protective action of a sterile 
abscess against chloroform poisoning will be dis- 
cussed. 

Studies on folic acid conjugase in blood. B. S. 
ScHWEIGERT (introduced by P. B. Prarson.) 
Dept. of Biochemistry and Nutrition, A & M 
College of Texas, College Station. In the course of 
investigations on the influence of the dietary intake 
pteroylglutamic acid (folic acid) on the amount 
present in blood before and after enzymatic treat- 
ment, the occurrence of folic acid conjugase in 
blood has been demonstrated. Microbiological 
analyses on samples of whole blood or plasma (tur- 
key) incubated at »H 7.0 for 16-18 hours were 
5-20 times higher than analyses made on similar 
samples prior to incubation. Separate studies 
showed that greater liberation of the vitamin oc- 
curred when the blood was incubated at pH 7.0 or 
8.0 than at pH 4.5 or 6.0. A further increase in the 
amount liberated was obtained when the samples 
were incubated with a chick pancreas enzyme 
preparation (pH 7.0). Preliminary evidence in- 
dicates that the concentration of folic acid in blood 
determined either before or after enzymatic treat- 
ment (chick pancreas enzyme) is influenced by the 
amount of the vitamin ingested by the turkey. 
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Turkeys maintained on a purified ration deficient 
in pteroylglutamic acid showed poor feathering, a 
slow rate of growth and a low hematocrit as well 
as a low concentration of pteroylglutamic acid in 
the blood. 

Purification of alpha-amylase from _ barley 
malt extracts. SicmMuND ScHwimMMER. Enzyme 
Research Laboratory, Bureau of Agricultural and 
Industrial Chemistry, Agricultural Research Ad- 
ministration, USDA, Albany, California. The 
Maltose Equivalent of purified enzyme prepa- 
rations has been raised from 350,000 as previously 
reported (Cereal Chem., 24, 315 (1947) ), to 430,000 
units of alpha-amylase per mg. of protein. The new 
preparations were made from a commercially ob- 
tained concentrated barley malt extract instead of 
whole malt. This extract contains smaller amounts 
of the less soluble protein impurities which are 
present in usual grain extracts. Adsorption of the 
enzyme on bentonite was no longer required and 
purification was achieved merely by a series of 
ammonium sulfate fractionations of the heated 
extract. The less soluble protein impurities present 
at later stages of purification include an iron-rich 
globulin which apparently forms a solid solution 
with the enzyme protein on precipitation. After 
each fractionation step, some of the less soluble 
impurity can be removed by dialysis against satur- 
ated calcium sulphate solution. The more soluble 
protein impurities remain in the supernatant of 
the precipitated enzyme solution. Preliminary 
ultracentrifuge measurements on a preparation so 
pruified indicate that the bulk of the protein 
present sediments as one component. 

Bacteriological characteristics of mandelamine. 
Joun V. Scupt and CuHaries J. Duca (by invi- 
tation). Nepera Chemical Co. Inc., Yonkers, N.Y. 
Mandelamine (methenamine mandelate) was com- 
pared with Streptomycin and with Sulfathiazole. 
Each drug was dissolved in sterile, buffered urine 
using a serial two-fold dilution technique, and 17 
strains of bacteria commonly associated with 
urinary tract infections were then challenged with 
each of the three drugs. Bacteriostatic and bac- 
tericidal studies showed that Mandelamine com- 
pares very favorably with Streptomycin and with 
Sulfathiazole in activity. Minimal bacteriostatic 
concentrations of Mandelamine were generally 
the same as its bactericidal concentrations. Lower- 
ing the urinary pH from 6.5 to 5.5 increased the 
activity of Mandelamine. Resistance to Strepto- 
mycin and Sulfathizaole appeared rapidly and to a 
marked degree. Organisms rendered resistant to 
these drugs at one pH remained resistant at higher 
pH levels. Further, organisms rendered resistant 
to these drugs remained fully susceptible to Man- 
delamine. In sharp contrast with the results ob- 
tained with Streptomycin and Sulfathiazole, it was 
impossible to elicit any direct evidence of 
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resistance to Mandelamine. The clinical impli- 
cations of these findings are discussed. 

Pharmacological characteristics vi neohetra- 
mine, a new antihistaminic drug. JoHN V. Scunt, 
JoHn F. REINHARD (by invitation) and N. B, 
DREYER (by invitation). Nepera Chemical Co,, 
Inc., Yonkers, N. Y. and the Department of Phar- 
macology, University of Vermont. Neohetramine, 
2 - (N - dimethylaminoethyl - N - p - methoxy. 
benzyl) aminopyrimidine monohydrochloride, igs 
relatively non-toxic and is efficient both in counter- 
acting the effects of histamine and in preventing 
anaphylactic shock. The acute toxicity of Neo- 
hetramine in mice is about one-half that of other 
antihistaminics. Weanling rats receiving as much 
as 200 mg/kg. of Neohetramine daily for 3 months 
grew at a normal rate, presented no abnormalities 
in blood morphology and developed no organ path- 
ology. Neohetramine showed marked activity 
against the bronchiolar, capillary, local vasodilator, 
smooth muscle and vasodepressor actions of his- 
tamine, but the number of molecules of histamine 
antagonized by 1 molecule of Neohetramine varied 
from 0.001 to 9 depending on the species of animal 
and test procedure. Neohetramine protected 
against anaphylactic shock in actively and pas- 
sively sensitized guinea pigs but the effective 
dosage was 5 to 20 times that required for compar- 
able protection against histamine shock. 

The general pharmacologic actions of Neohet- 
ramine are as follows: on smooth muscle, low 
concentrations are depressant, large concentra- 
tions induce contraction. In the eye, it produces 
a transient irritation accompanied by local anes- 
thesia comparable to that obtained with procaine. 
It does not alter sympathetic responses, nor does it 
potentiate the action of epinephrine. Neohetramine 
enhances the intestinal response to vagal stimula- 
tion but it is also weakly parasympatholytic, 
causing slight depression of salivary secretion in- 
duced by stimulation of the chorda tympani nerve. 

Purification of prothrombin and_ thrombin. 
Water H. SEEGERS and ARNOLD G. Ware (by 
invitation). Department of Physiology, Wayne 
University, College of Medicine. The purification 
procedures described for obtaining highly active 
prothrombin (Arch. Biochem. 6, 85, 1945) have 
been subjected to extensive study. The former 
work has been repeated approximately 200 times 
with various modifications and it is believed that 
approximately the methods previously described 
give the highest purification thus far achieved. 
Thrombin of purity equivalent to that described 
by Seegers and McGinty (J. Biol. Chem. 146, 
511, 1942) has also been obtained. Products of this 
kind were examined for us in the ultracentrifuge 
by Gerson Kegeles and J. W. Williams of the Un- 
iversity of Wisconsin. Both proteins were found to 
be polydisperse. The prothrombin molecule (ap- 
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proximately 140,000) is approximately twice the 
size of the thrombin molecule (approximately 
77,000). In recent work purified prothrombin has 
been obtained in stable form. This is accomplished 
by the simple expedient of storing the Mg(OH): 
eluate, described on page 88, Arch. Biochem. 6, 
1945, at 5°C. overnight instead of storing it at room 
temperature. This maneuver precludes the ap- 
pearance of small amounts of thrombin in the final 
product. Small amounts of thrombin destroy 
prothrombin. It is estimated that the prothrombin 
product contains less than 1% Ac-globulin as im- 
purity. This Ac-globulin activity can be destroyed 
by heating the prothrombin at 53°C. for 2 hours. 

A quantitative method for a serum polysac- 
charide present in cases of tuberculosis and 
carcinoma. F. B. Serpert, M. L. Prarr (by in- 
vitation), and M. V. Seisertr (by invitation). 
Henry Phipps Institute, University of Pennsyl- 
vania, Philadelphia, Pa. A simple method useful 
for routine clinical analyses, involving the reaction 
between a carbohydrate complex in the serum and 
tryptophane in the presence of perchloric acid, has 
been utilized to detect the presence of a substance 
which appears in the sera of such diseases as tuber- 
culosis and carcinoma of several types. The nature 
of this substance has been considered at length and 
it was finally suggested, largely on spectrophoto- 
metric data, that it might consist of a fructose 
compound or the nucleic acids and their hydroly- 
sis products or derivatives. Very little, if any, 
dialyzes away from normal serum whereas a con- 
siderable proportion diffuses from the pathological 
sera, and the presence of nucleic acid could not be 
established in these diffusates..Further work is 
needed to establish its. identity. 

A statistically significant increase over the 
normal value was found even in cases of minimal 
active tuberculosis and as the disease progressed to 
moderately and far advanced stages, this substance 
progressively increased, in some cases to more than 
200 per cent. The mean value for minimal cases 
which have become of questionable clinical signifi- 
cance is the same as for normals but that for the 
moderately advanced cases in this category is 
increased. 

Concentration changes of certain vitamins and 
enzymes in livers of rats on protein-free diet 
Sam Serrrer, Davin M. Harkness (by invi- 
tation), B. Fe~tpMAN (by invitation), LEonaRD 
Rustin (by invitation) and Epwarp MuntTWYLeER. 
Department of Biochemistry, Long Island College 
of Medicine, Brooklyn. The present report initiates 
an investigation into the possible relationships 
existing among enzyme activities, coenzyme 
concentrations, and protein levels of livers of 
animals on restricted protein intake. The effect 
of protein depletion was determined on (1) an 
enzyme having no known vitamin coenzyme (ar- 


ginase), (2) an enzyme having a riboflavin 
coenzyme (d-amino acid oxidase), and (3) nicotinic 
acid and riboflavin, which are active in numerous 
enzyme systems. Later studies will deal with the 
coenzyme-enzyme-protein relationships. Three 
groups of Wistar albino male rats betweén 16 and 
25 weeks of age were placed on a protein-free diet, 
adequate in all other respects, for periods of one, 
two, and three weeks respectively. Pair-fed con- 
trols were maintained concurrently on an adequate 
diet containing 20% casein. At the end of the 
feeding periods the animals were sacrificed without 
anesthesia and the livers analyzed for water, fat, 
nitrogen, riboflavin and nicotinic acid (micro- 
biologically), d-amino acid oxidase (by pyruvate 
formation from alanine), and arginase (by urea 
formation from arginine). 

Animals on the protein-free diet showed an in- 
crease in liver fat and a decrease in liver nitrogen 
as compared with the pair-fed controls, and the 
changes were proportional to the duration of the 
depletion pericd. The livers of the depleted an- 
imals also showed a decrease in nicotinic acid, 
riboflavin, d-amino acid oxidase, and arginase as 
compared with the controls; all changes were 
proportional to the decrease in hepatic nitrogen. 

Lipotropic activity and toxicity of methoxinine 
(oxy-methionine). C. Boyp SHAFFER and FRANCES 
H. CritcHFieLtp (introduced by Lreonarp H. 
CRETCHER). Chemical Hygiene Fellowship, Mellon 
Institute, Pittsburgh, Pennsylvania. Four groups 
of 10 rats each were fed a lipogenic diet for a period 
of 21 days. The animals initially weighed between 
130-180 gms., with equal numbers of males and 
females per group. The basal diet consisted of lard 
40, casein 5, sucrose 46, salts 4, and cellulose 5. 
Purified vitamins were supplied in tablet form. 
In addition, the following supplements were given 
daily by stomach tube in water solution: Group 
II, 50 mg. methoxinine ; Group III, 50 mg. methio- 
nine; Group IV, 50 mg. methoxinine plus 50 mg. 
methionine. Group I served as controls. All an- 
imals in Group II died between the 12th and 20th 
day, and are therefore excluded from further 
comparison. Those in the other groups lost weight 
rapidly, but all survived the experimental period. 
Liver and kidneys were weighed at sacrifice, and 
liver lipid (fatty acids plus cholesterol) deter- 
mined by a micro-oxidative method. This and other 
pertinent data are tabulated below. 

















Group | Group | Group 
I III IV 
Food intake, gm./rat/day............ 4.16 4.11 4.24 
Mean wt. loss (% of initial wt.)...... 16.60 | 13.20 | 34.40* 
Liver wt. (% of body wt.)............ 6.10 6.33 5.13* 
Kidney wt. (% of body wt.)......... 0.87 0.92 1.08* 
Liver lipid (% wet organ wt.)........ 19.90 | 14.90*| 7.027 





* Statistically significantly different from Group I. 
{ Statistically significantly different from Groups I and III. 
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From this it is concluded that methoxinine 
exerted a definite lipotropic effect, in addition to an 
inherent toxic action. 

The in vitro synthesis of heme from glycine by 
the nucleated red blood cell. Davin Suemin, 
Irvinc M. Lonpon (by invitation) and D. Rirren- 
BERG. Departments of Biochemistry and Medicine, 
College of Physicians and Surgeons, Columbia 
University, New York. It has been demonstrated, 
in the intact mammal, that glycine is the nitrog- 
enous precursor of the protoporphyrin of hemo- 
globin. For further investigation of the mechanism 
of porphyrin formation, we sought a simpler bio- 
logical system. We have found that whole blood of 
the duck can form heme from glycine in vitro. 
On aerobic incubation of whole duck blood with 
glycine labeled with 32 per cent N?5, isotopically 
labeled heme was synthesized. After four, seven- 
teen and twenty-four hours the N!* concentrations 
of the isolated hemin were 0.051, 0.108 and 0.113 
atom per cent excess N’® respectively. Further 
work is now in progress to determine the optimal 
conditions for the in vitro synthesis of heme, to 
determine the metabolites other than glycine which 
are necessary for this synthesis, and to study the 
chemical mechanisms and the enzymatic systems 
involved in this synthesis. In addition the use of 
this in vitro system is being extended to the in- 
vestigation of protein and nucleoprotein synthesis. 
We had earlier found that the synthesis of heme 

occurs at an appreciable rate with the blood of 
patients with sickle cell anemia. 

Nature of the “sporogenes vitamin” and nu- 
trition of clostridium sporogenes. G. M. SHuLL 
(by invitation), Ricuarp W. THoma (by invi- 
tation), and W. H. Prererson. Department of 
Biochemistry, ‘/niversity of Wisconsin, Madison. 
The so-called ‘‘sporogenes vitamin’’ of Fildes, 
Pappenheimer, et al., is a growth factor required by 
Clostridium sporogenes. Moderate growth of eight 
strains of this organism has been obtained on a 
chemically defined medium containing amino acids, 
glucose, biotin, PAB, nicotinic acid, salts, buffer, 
and sodium thioglycolate. For heavy growth an 
unidentified factor, probably a polypeptide, is 
particularly effective. However, the unknown 
factor can be replaced by rather large amounts 
(about 25 mg. per 10 ml.) of arginine in combi- 
nation with either tyrosine, phenylalanine or tryp- 
tophane (e.g. 20 mg. per 10 ml.). These amino 
acids appear to be preferential substrates, since 
they are metabolized with the production of am- 
monia even in the presence of glucose. Biotin is the 
only vitamin for which an absolute requirement 
exists. PAB and nicotinic acid exert a mild stimu- 
latory effect on the growth of the organism. Oxy- 
biotin can replace biotin but is required in about 
twice the concentration. Oleic, linoleic, ricinoleic, 
and vaccenic acids are active, in the order named, 
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in replacing biotin both in the basal medium and jp 
an arginine-tyrosine medium. The use of emulsi. 
fying agents such as the Tweens greatly facilitates 
the demonstration of this phenomenon. Tween 80, 
an oleic acid ester, is active in high concentrations 
in replacing biotin. 

It thus appears probable that either biotin or ap 
unsaturated fatty acid, or both, were components 
of Pappenheimer’s concentrates of the ‘‘sporogenes 
vitamin’’. 

The urinary excretion of amino acids and pep. 
tides after intravenous infusion to dogs. Roserr 
H. Sirper, E. E. Howe, and Curr C. Porter 
(introduced by Epcar G. Mituer). Merck In. 
stitute for Therapeutic Research and the Merck 
Research Laboratories, Rahway, N. J. Four protein 
hydrolysates and one amino acid mixture pre- 
pared in 5 different laboratories were given to dogs 
intravenously as the sole source of protein nitrogen 
daily for a period of 4 days, at a rate of 2 mg. N per 
kg. per min. and a total dose of 120 mg. N per kg. 
Only 5.5% of the amino acids in the amino acid 
mixture was lost in the urine whereas 15 to 29% 
of the hydrolysates was excreted in the form of 
amino acids and peptides. The amino acids of 3 
protein hydrolysates were retained more efficiently 
than the peptides, with only 10 to 15% of the free 
amino acids appearing in the urine in contrast to 
29 to 45% of the peptides. These hydrolysates 
contained 25 to 45% of their amino acids in peptide 
form. 

The pattern of essential amino acids excreted in 
the urine after infusion of a peptide-free amino 
acid mixture was compared with the pattern of 
amino acids infused (6 mg. N per kg. per min.and 
a total dose of 200 mg. N per kg.). The pattern of 
the infused mixture was then altered on the hy- 
pothesis that those amino acids which were ex- 
creted in disproportionately large amounts were 
present in excessive amounts in the mixture, and 
conversely, that those excreted in disproportion- 
ately small amounts were present in too low a 
concentration in the mixture. It has been possible 
in this way to obtain an amino acid mixture which 
more closely resembles the pattern of amino acids 
excreted in the urine. The significance of this will 
be discussed. 

The effect of hypertrophy on the chemical 
composition of rat cardiac muscle. Leonarp T. 
Sxeacs (by invitation), Jack R. Leonarps (by 
invitation), and Vicror C. Myers. Department 
of Clinical Biochemistry, Western Reserve Uni- 
versity, Cleveland, Ohio. The purpose of the present 
study was to determine the effect of cardiac hyper- 
trophy on those chemical constituents which are 
known to play a major role in muscle contraction 
and also to evaluate chemically the presence of 
anoxia of the heart muscle. Cardiac hypertrophy 
was produced in rats by a variety of accepted 
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methods including hypertension, anemia and 
excessive administration of desoxycorticosterone 
acetate. These procedures increased the heart 
weight to body weight ratio by 40 to 75 per cent 
above normal. The hearts were then analyzed for 
inorganit phosphorus, phosphocreatine, the easily 
hydrolyzable phosphorus of adenosinetriphosphate 
and adenosinediphosphate, total acid soluble 
phosphorus, glycogen, and lactic acid. The presence 
of cardiac hypertrophy did not significantly change 
the concentration of any of the above mentioned 
constituents with the exception of the anemic 
animals in which there occurred a slight increase 
in lactic acid: Ifthe cardiac muscle in hypertrophy 
was in a state of anoxia one would expect to find 
a marked increase in lactic acid and a fall in phos- 
phocreatine and adenosinetriphosphate. Such 
changes were actually observed in the hearts of 
normal animals subjected to an atmosphere of 3 
per cent oxygen for 5 minutes. It therefore appears 
that hypertrophy can exist in rat hearts without 
the accompaniment of detectable chemical changes. 
However, it is realized that marked changes may 
occur in the presence of a greater degree of hy- 
pertrophy or during heart failure and this phase is 
now being studied. 

The hydrolysis of glycylglycine and glycyl-.- 
leucine by peptidases. Emi L. Smiru. Laboratory 
for the Study of Hereditary and Metabolic Disorders, 
and the Depts. of Biochemistry and Medicine, 
University of Utah School of Medicine, Salt Lake 
City, Utah. Although many dipeptides are hy- 
drolyzed by animal tissues, the specificity and 
nature of the responsible enzymes have remained 
for the most part unknown. The hydrolysis of 
glyeylglycine (GG) by extracts of rat muscle and 
human uterus is due to a specific dipeptidase which 
is strongly activated by Co**, and toa lesser extent 
by Mnt*, but not by other divalent ions. This 
enzyme does not hydrolyze the tripeptide, gly- 
cylglycylglycine, or substituted compounds like 
benzoylglycylglycine, carbobenzoxyglycylglycin- 
amide, benzoylglycinamide, glycylglycinamide, 
or glycylsarcosine. Sarcosylglycine is hydrolyzed 
although more slowly than GG. The hydrolysis 
of GG does not appear to parallel the hydrolysis of 
other dipeptides. The hydrolysis of GG follows 
the kinetics of a zero-order reaction. The maximal 
activity is at pH 7.6. The apparent dissociation 
constant of the cobalt-enzyme compound is 2.8 
X 10-5 molar. 

The glycyl-t-leucine (GL) hydrolyzing enzyme 
of rat muscle is activated by Mn*+, that of human 
uterus by Zn**. Maximal activity in both cases is 
obtained with phosphate buffer apparently because 
of the removal of Ca++ which acts as an inhibitor. 
With activating metal and phosphate, the hy- 
drolysis of GL is a first order reaction, and is pro- 
portional to the enzyme concentration over a wide 
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range. The enzyme possesses the specificity of a 
dipeptidase since carbobenzoxyglycyl-.-leucine, 
carbobenzoxyglycyl-L-leucinamide, and_ glycyl- 
L-leucinamide are hydrolyzed either not at all or 
only very slowly by extracts rich in GL activity. 

The riboflavin requirement of the normal 
infant. Serma E. SNyDERMAN (by invitation) 
KATHERINE C. Kerron (by invitation), ANTHONY 
A. ALBANESE and L. Emmett Hott, Jr. From the 
Department of Pediatrics, New York University 
and the Children’s Medical Service of Bellevue 
Hospital, New York City. In determining the 
minimal requirement of the infant for riboflavin, 
it was not thought justifiable to induce symptoms 
of this deficiency. Instead, the attempt was made 
to ascertsin accurately the ritoflavin intake which 
would lead to minimal urinary excretion values. 
It has been clearly demonstrated in the case of 
thiamine, that when the intake is gradually re- 
duced, the urinary excretion falls to a minimal 
level which is first reached at an intake two to three 
times as great as that which produces symptoms 
There ig evidence that a similar relationship occurs 
in the case of riboflavin. Infants were placed.en 
metabolism frames and given purified diets iin 
which practically all the riboflavin was provided 
as a weighed supplement. By gradual adjustment 
of the riboflavin ingestion over a period of months, 
the riboflavin intake that would just remain the 
minimal urinary excretion without additional 
spilling was determined. Maintenance at this level 
for many weeks produced no manifestations - of 
riboflavin deficiency. This level, 0.40 to 0.45 mg. 
per day would therefore seem to be an adequate one 
and presumably not far above the critical value. 
This intake was also checked by measurements of 
the riboflavin of the blood serum, the red blood 
cells, and the white blood cells. Only when the 
intake was dropped below the point of minimal 
urinary excretion were low blood values observed. 

Vitamin A absorption in newborns, older 
children, adults, and a storage in rats. ALBERT 
E. Soset, Lorre BesMan (by invitation) and 
BENJAMIN KraMER. Departments of Biochemistry 
and Pediatrics, The Jewish Hospital of Brooklyn, 
16, N. Y. Newborn children show impaired in- 
testinal absorption compared to children above one 
year of age or adults, as indicated by low vitamin 
absorption curves after feeding Oleum Percomor- 
phum (Vitamin A ester) or the nonsaponifiable 
fraction of fish liver oil (Vitamin A alcohol) dis- 
solved in maize oil. On feeding Vifort, which is an 
aqueous dispersion of Vitamin A alcohol (con- 
taining the vitamin B complex, Vitamins C and D) 
elevated vitamin A absorption curves were ob- 
served. Upon administering an aqueous dispersion 
of vitamin A similar to Vifort, containing the same 
amount of dispersing agent (16% sorbitan mono- 
laurate polyoxalkalene derivative) but no other 
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vitamins a rise similar to that found with Vifort 
was obtained. Thus it appears that in newborn 
children there is an impaired absorption of Vitamin 
A inoil, which may be remedied when the vitamin 
A is given in an aqueous dispersion. Moreover, the 
% of dispersing agent and not the absence of vi- 
tamin supplements is the important factor in de- 
termining the magnitude of improved absorption. 
In older children and in adults there was also 
improved absorption with aqueous dispersions as 
measured by vitamin A tolerance curves. 

Liver storage in rats was about 3 times as high 
with vitamin A in aqueous media (with or without 
supplements) than the same amount of vitamin 
A dissolved in oil. 

Influence of feeding amino acids on the spinal 
fluid level of free amino acids. James D. SoLoMoN 
and Sran.Ley W. Hier (introduced by O_ar BEer- 
GcuIn). Department of Biological Chemistry, Uni- 
versity of Illinois College of Medicine and the 
Research Laboratories, The Wilson Laboratories, 
Chicago, Ill. In a preceding abstract the levels of 
eleven individual free amino acids in cerebrospinal 
fluid were reported. The results of some exper- 
imentally produced changes in the concentrations 
of arginine, histidine, isoleucine, leucine, lysine, 
phenylalanine, threonine, tyrosine, valine, methi- 
onine, and cystine in the spinal fluid of human 
subjects are reported. The amino acids were fed 
orally in aqueous suspension 4 hours before col- 
lecting the spinal fluid by lumbar puncture. All 
were fed in combination with dl-isoleucine and 
in addition some were fed singly. It was found that 
there was a considerable variation in the rise of 
single-amino acid from the average normal level. 
It was also observed that the effect of dl-isoleucine 
on the rise of other aminoacids when fed in combi- 
nation showed maa rked difference. For example, 
25 grams of 1(+)arginine given with 15 grams of 
dl-isoleucine caused arginine to rise 80% and 
isoleucine to rise 311% above the average normal 
values. On the other hand, 25 grams of 1(+)histi- 
dine given with 15 grams of di-isoleucine caused 
a rise in the histidine value to 304 per cent and the 
isoleucine value to 89% above the average normal 
values. When 25 grams of dl-methionine were given 
alone (12 hours before collection of sample) there 
was a rise of 325 per cent, while the ingestion of 
25 grams of dl-valine alone (4 hours before col- 
lection of sample) the rise in the valine level was 
900 per cent above the average normal level. 

A paradoxical effect of insulin on glucose as- 
similation. MicHaEL Somocy1. From the Labor- 
atory of the Jewish Hospital of St. Louis, St. Louis, 
Mo. Insulin action is generally associated with an 
acceleration of glucose assimilation by the tissues 
(transfer of blood sugar into tissue cells). If a 
healthy person receives 50 gm. of glucose by mouth, 
a simultaneously administered small dose of insulin 
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(2.5-5 units) increases the rate of assimilation, § 
both in the liver and in the peripheral tissues, 
This is reflected by the fact that the glucose-time 
(glucose tolerance) curve will run on much lower 
levels than if glucose alone is administered (Hims- 
worth). Our experiments are in line with this 
known fact. If, however, the same small dose of in. 
sulin is given during the postabsorptive state and is 
allowed to produce hypoglycemia, the assimilation 
of subsequently administered glucose is greatly 
inhibited instead of being accelerated. This fact 
was demonstrated in our experiments as follows: 
Healthy adult persons were given intravenously 
4-5 units of crystalline insulin, and 30-60 minutes 


_ later were fed 50-100 gm. of glucose by mouth. 


Although at the moment of the ingestion of the 
glucose the blood sugar was at hypoglycemic levels, 
it invariably rose to much higher hyperglycemic 
levels than if the same amount of glucose was fed 
without the administration of insulin. Indeed, in 
some instances the hyperglycemia reached diabetic 
levels. This phenomenon is interpreted as follows: 
The hypoglycemia, in the present instance caused 
by insulin, mobilizes (activates) an insulin-an- 
tagonistic mechanism which inhibits insulin 
action. This mechanism (the identity of which we 
shall not discuss at this occasion) does, not stop at 
simply nullifying the action of the injected insulin, 
but—by over-compensation—exerts a ‘‘diabeto- 
genic’”’ effect. Our clinical studies proved that 
recognition of this phenomenon has a far-reaching 
significance in the insulin treatment of diabetes 
mellitus. 

An enzymatic micromethod for determination 
of acetic acid. Morris Soopak (by invitation) 
and Frirz Lirmann. Biochemical Research Laby., fj 
Massachusetts General Hospital, and the Depart- | 
ments of Biological Chemistry and Medicine, Har- 
vard School, Boston.—In enzymatic acetylation of 
sulfanilamide in pigeon liver extracts, acetate may 
be made the limiting factor, cf. Kaplan and Lip- 
mann, Federation proceedings 6, 266, 1947. This 
system may be adapted to quantitative deter- 
mination of small amounts of acetate. For such 
purpose, it is necessary to use a purified enzyme. 
From acetone powder extract, an active prepa- 
ration was obtained between 40 and 70 per cent 
saturation with ammonium sulfate. Care must be 
taken to eliminate traces of acetate usually present 
in ATP. Barium nitrate has to be used as pre- 
cipitant for ATP-preparations used in this method. 
In such a system, between 3 and 12 yg of acetate per 
0.3 ml., the acetylation of sulfanilamide is pr0- 
portional with the acetate concentration. In over 
hundred-fold concentration, propionate, butyrate, 
and valerate interfere with acetate determination. 

A very interesting interference was observed 
with acetoacetate. It could be shown that tae 
activity of acetoacetate is due to its preliminary 
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attack by an independent enzyme. Some appli- 
eation of the method in the study of acetate metab- 
olism will be reported. 

The determination of choline in brain lipids. 
WarrEN M. ‘Sperry and FiLorence C. Branp 
(by invitation). Dept. of Biochemistry, New York 
State Psychiatric Inst., New York. For the ap- 
plication of our micro-method (Fed. Proc., 4, 
104, 1945) to the determination of choline in brain 
lipids it was necessary to find an agent which would 
hydrolyze sphingomyelin and which could be re- 
moved, or treated so it would not interfere in the 
procedure. HI gave promise of satisfying these 
requirements, but the occasional low recoveries 
of choline, noted previously (Fed. Proc. 5, 155, 
1946), were found to represent destruction of 
choline by HI. Glacial acetic acid appeared to 
cleave choline quantitatively from brain lipids, 
but the reaction is slow, requiring long heating in 
sealed tubes. Dilute HNO;, suggested by Ducet 
and Kahane (Bull. soc. chim. biol. 28, 794, 1946), 
did not yield satisfactory results. With a saturated 
Ba(OH). solution there were large losses which 
were traced mainly to hydrolysis in glass apparatus 
and were presumably caused by traces of silica. 
Hydrolysis in monel tubes greatly improved the 
results, but recoveries were still about 10 to 15% 
low. The loss did not seem to represent a destruc- 
tion of choline as it was more or less independent 
of the time of eating. When choline was heated in 
a half-saturated Ba(OH)- solution, found by Dr. 
Jordi Folch-Pi to cleave choline from lipids (per- 
sonal communication), there was still a small 
apparent loss (about 5%), but this can be cor- 
rected by suitable controls. Half-saturated 
Ba(OH)2 appears to satisfy reasonably well the 
requirements stated above, and to make possible 
the determination of choline in brain lipids with 
our method. 

' Polarographic studies in cerebrospinal fluids. 
Mona Sprece.-Apo.F and ARNOLD S. J. LEE (by 
invitation). Dept. of Colloid Chemistry, Temple 
University School of Medicine, Philadelphia, 
Penna. Ina first series of experiments polarogtaphy 
was used for the study of some organic substances 
in the cerebrospinal fluid (CSF). Former studies 
(J. Nerv. Ment. Disease 89, 311, 1939) had as- 
certained quantitative and qualitative changes in 
pathologic CSF’s escaping routine methods. A 
self recording polarograph (Leeds and Northrup) 
was available. In preliminary experiments the 
findings of Gillam about the polarographic be- 
havior of ascorbic acid could be confirmed. As little 
a8 0.3 mg./100 ml. can be detected by this pro- 


cedure, both in artificial mixtures sufficiently . 


similar to CSF and in genuine CSFs. The presence 
of nucleic acids and derivatives does not appreci- 
ably influence these results. For the simultaneous 
determinations of ascorbic acid and nucleic acid 
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and derivatives a combination of polarographic, 
ultraspectrographic (D U Beckman photoelectric 
Quartz spectrophotometer) and chemical methods 
was used. It could be shown that the selective 
absorption at about 265 my is due to both nucleic 
and ascorbic acid as has been assumed previously 
by one of us (J. Phys. Chem. 50, 447, 1946). After 
the oxidation of ascorbic acid a part of the selective 
absorption subsides. Through colorimetric studies 
the presence of nucleic acid derivatives in the 
CSF of pathologic origin could be confirmed. In a 
final series of studies the colloidal power of CSF 
in suppressing the initial peak of lead chloride 
has been tested. Experiments are in progress to 
correlate these findings to the protein content and 
gold sol reaction of the CSFs. 

The metabolism of the «, y and 6 hydrogen 
atoms of L-leucine. Davin B. Sprinson (by in- 
vitation) and D. Rrirrensperc. Department of 
Biochemistry, College of Physicians and Surgeons, 
Columbia University, New York. The occurrence, 
in mammalian tissues, of an enzyme system capable 
of hydrolyzing dehydro peptides has been con- 
sidered to support the view that dehydrogenation 
of proteins or peptides is a significant metabolic 
reaction. In order to investigate this possibility 
a, B, y-deutero-1-leucine containing N'* in the 
amino group was synthesized and fed to rats. L- 
leucine was then isolated from the body tissues. 
By appropriate degradative methods the concen- 
tration of deuterium at each of the labeled posi- 
tions was determined in the compound fed and the 
one isolated. It was then possible to calculate the 
changes in D:N'5 ratio for the a, 8, and y positions 
of the amino acid following interaction with the 
tissue proteins. The results indicate that the 8 
and y deuterium atoms are diluted about one-half 
as rapidly as the N!5. The a deuterium atom, on 
the other hand, was removed three times as fast as 
the nitrogen. It, therefore, appears that the leucine 
could not have undergone extensive a, 6-dehy- 
drogenation. The extraordinary lability of the 
a-hydrogen may be due to the influence of trans- 
aminase enzyme systems such as recently discussed 
by Konikova, Dobbert and Braunstein (Nature, 
159, 67 (1947)). 

The concentration of the labile factor of pro- 
thrombin in the blood of various species. Mario 
STEFANINI (by invitation) and ARMAND J. QuIcK. 
Department of Biochemistry, Marquette University 
School of Medicine, Milwaukee. When oxalated 
human plasma is stored, prothrombin activity 
decreases due to the disappearance of a plasma 
principle, which was originally named component 
A, but which has been renamed the labile factor. 
Since this principle is not adsorbed by Ca;(PO,):, 
plasma treated with this reagent retains its labile 
factor, but loses its prothrombin activity. When 
this plasma is added to stored plasma, it reduces 
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the prothrombin time to normal or even shorter. 
On this finding a quantitative test was developed 
for estimating the concentration of the labile factor 
in plasmas of different species. Oxalated human 
plasma was stored until its prothrombin time ex- 
ceeded 35 seconds. The degree of delay does not 
significantly influence the test. The plasma to be 
tested was treated with Ca;(PO,)2. One volume of 
this plasma was added to 9 volumes of stored 
human plasma and the prothrombin time deter- 
mined. Since human plasma was found to contain 
the smallest concentration of the labile factor, it 
was made the standard for comparison. The plasmas 
from other species were diluted until they ap- 
proximated the concentration of the labile factor 
in human plasma. The degree of dilution served as 
a measure of the relative concentration. On this 
basis, rabbit plasma contains 50, dog 10, cow and 
guinea pig 5 times as high a concentration as human 
plasma. It appears that the rapid loss of prothrom- 
bin activity of human plasma is attributable to its 
low content of the labile factor. 

Mechanism of hyperbilirubinemia due to sodium 
nicotinate. Mario STeFANINI (introduced by A. 
J... Quick). Department of Internal Medicine, 
University of Roma, Italy and Department of 
Biochemistry, Marquette University School of 
Medicine, Milwaukee, Wisconsin. It has been found 
(Am. J. Med. Sc., 213, 150, 1947) that the transi- 
tory rise of indirect reacting bilirubin of serum 
following intravenous injection of 30 mg. of sodium 
nicotinate intravenously in man is not due to exag- 
gerated hemocatheresis or to mobilization of tis- 
sular deposits of biliary pigments. The problem was 
further studied by injecting sodium nicotinate in 
normal subjects while collecting as much bile as 
possible for two hours with continuous suction 
through a Rehfuss tube passed into the duodenum. 
The injection was followed by a remarkably copious 
flow of bile for about one hour. The serum bilirubin 
increased much less than when bile was not re- 
moved; this agrees with the finding that sodium 
nicotinate causes a minimal rise of serum indirect 
reacting bilirubin in patients with complete biliary 
obstruction. In biliary obstruction or when bile was 
removed from the duodenum, the transitory in- 
crease in urobilin excretion normally occurring 
within two hours after injecting sodium nicotinate 
was not observed. These experiments suggest that : 
1) sodium nicotinate injection is followed by 
hyperbilirubinemia only if bile is normally present 
in the intestine. The substance apparently stimu- 
lates the bile flow thus increasing the quantity of 
mesobilirubinogen available for reabsorption in the 
blood stream through the venous extraportal 
system (Blankerhorn, J. Exp. Med., 45, 195, 1927) 
as' indirect reacting bilirubin. 2) mesobilirubi- 
nogen, serum indirect reacting bilirubin and urobilin 
are strictly related. 3) increased urobilinuria may 
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not always be due to pathological conditions but 
may result from changes in absorption of mego- 
bilirubinogen. 

Chromatography of amino acids. Solvent sys. 
tems for the fractionation of protein hydrolysates, 
Wiu1am H. Stern and Sranrorp Moore (by in. 
vitation). Rockefeller Institute for Medical Re. 
search, New York City. Employing potato starch 
columns (cf. Elsden and Synge, Biochem. J., 38, 
Proc. IX, 1944; Synge, Biochem. J., 38, 285, 1944), 
with the solvent system 1:1 butanol:benzy] alco- 
hol-water, quantitative chromatographic methods 
have been developed for phenylalanine, leucine, 
isoleucine, tyrosine, and valine in protein hy- 
drolysates (Moore and Stein, Annals N. Y. Acad, 
Sciences, in press). Methionine has subsequently 
been rendered quantitative in this solvent. By 
the use of other solvents the technique has been 
extended to include additional members of the 
amino acid series. With a solvent system which 
gives more rapid band rates, a quantitative picture 
can be obtained which includes all of the amino 
acid components of a protein hydrolysate, with a 
few overlaps. For example, a single chromatogram 
(0.9 x 30 em.) run with 1:2:1 n-butanol:n-pro- 
panol:0.1 N HCl followed (after the emergence of 
aspartic acid) by 2:1 n-propanol:0.5 N HCl gives 
successive effluent peaks corresponding to the fol- 
lowing components : leucine-isoleucine, phenylalan- 
ine, methionine-valine, tyrosine, proline, glutamic 
acid-alanine, threonine, aspartic acid, serine, gly- 
cine, ammonia, arginine, lysine, histidine, and 
cystine. This type of experiment has been used for 
screening work and has given quantitative values 
for those components which emerge as single peaks. 
The procedure has been simplified by the use of 
narrow columns about 1 cm. in diameter. One-half 
ec. fractions are collected directly in colorimeter 
tubes on an automatic fraction collector and the 
entire fraction submitted to colorimetric ninhydrin 
analysis, thereby eliminating the pipetting of 
aliquots. About 2.5 mg. of protein are required per 
chromaogram. 

Synthesis of S-benzyl-thiopyruvic acid and its 
conversion to N-acetyl-S-benzyl-L-cysteine in 
the rat. JAakos A. Srexou. The Lankenau Hospital 
Research Institute and the Institute for Cancer 
Research, Philadelphia, Pa. S-Benzy]-thiopyruvic 
acid was synthesized from chloropyruvic acid and 
benzyl mercaptan, and characterized. One per 
cent of S-benzyl-thiopyruvic acid mixed with a 
complete casein diet was fed to four adult rats, 
and from the urine of these rats N-acetyl-S-benzyl- 
L-cysteine was isolated and identified by analysis 
and by comparison with the synthetic material 
and with a similar product which was excreted by 
the rats on administration of benzyl chloride or 
S-benzyl-L-cysteine. The results are proof for the 
conversion of S-benzyl-thiopyruvie acid to the 
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corresponding N-acetyl-L-amino acid derivative 
in vivo. The data presented, together with the 
earlier work, offer experimental evidence for the 
hypothesis expressed in regard to the possible 
formation of S-benzyl-thiopyruvie acid as the 
intermediate in the inversion of S-benzyl-D- 
cysteine to N-acetyl-S-benzyl-L-cysteine in vivo 
(J. Biol. Chem., 124, 129 (1938) ; 128, 199 (1939)). 

Influence of the thyroid upon incorporation of 
deuterium into tissue constituents of the rat. 
DeWirr StTerren, Jr., and ADELE Karp (by invita- 
tion). Department of Biochemistry, College of 
Physicians and Surgeons, Columbia University, 
New York. Groups of young rats were maintained 
on a synthetic, fat-free diet and were placed on a 
deuterium oxide regimen for 0.5, 1, 2, 4 and 8 days 
prior to being killed. The concentrations of deu- 
terium were then determined in the glycogen of 
liver and of carcass, in the liver and depot fatty 
acids, in the cholesterol of liver and of carcass, in 
the liver protein, and in the body water. Three 
series of such experiments have been completed ; 
first, a control series receiving no medication; 
second, a series in which the rats received thio- 
uracil in their drinking water at a concentration of 
0.1% ; and, third, a series in which 1% of desiccated 
thyroid gland was added to the diet. From the 
rates at which the various tissue constituents be- 
came enriched with isotope, alterations in the rates 
of various anabolic processes produced by the 
medications employed could be inferred. 

Effect of zinc-hydrochloric acid hydrolysis on 
the estrogens in human urine. BENJAMIN F. Stim- 
MEL. Rees-Stealy Medical Research Fund, San 
Diego, Calif. Previous work in this laboratory 
has shown that there is some chemical confirma- 
tion for Smith and Smith’s observation that the 
enhanced estrogenic activity of urine extracts 
prepared by zinc-hydrochloric acid hydrolysis is 
greater than can be accounted for by assuming 


conversion of estrone to a-estradiol and more com-, 


plete hydrolysis. Further evidence has been de- 
rived, with our liquid chromatogram technique, 
from studies with human pregnancy urine and 
with non-pregnancy urine from estrogen treated 
subjects which would indicate that zinc-hydro- 
chlorie acid hydrolysis (1) converts the major 
portion of estrone to estradiol, (2) yields estradiol 
titers which are much higher than can be accounted 
for by conversion of estrone to estradiol, (3) yields 
estriol titers which appear higher than can be ac- 
counted for by more complete hydrolysis. Sub- 
sequent zinc-hydrochloric acid hydrolysis of 
residual urine after hydrochloric acid hydrolysis 
and ether extraction yields sufficient estrogen to 
account for a major portion, but not all, of the 
enhanced titer of zinc-hydrochloric acid hydro- 
lyzed urine. Zinc hydrochloric acid hydrolysis of 
the phenolic residue from hydrochloric acid hy- 
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drolysis caused almost complete destruction of 
the estrogen present. These observations would 
appear to offer additional evidence in support of 
the theory that hydrolysis of the urinary estrogens 
in the presence of a reducing medium rehydrogen- 
ates certain estrogen metabolites. These hypo- 
thetical metabolites appear in the estradiol and 
estriol fractions of our liquid chromatogram. 

Inhibition of pteroylglutamic acid conjugase by 
glutamic acid peptides of p-aminobenzoic acid 
E. L. R. Sroxsrap, J. Pierce (by invitation), 
T. H. Jukes and A. L. FRANKLIN (by invitation). 
Lederle Laboratories Division, American Cyanamid 
Company, Pearl River, New York. The action of 
glutamic acid peptides of p-aminobenzoic acid on 
the activity of a conjugase preparation which con- 
verted conjugated forms of pteroylglutamic acid 
(PGA) to free PGA was studied. It was found 
that p-aminobenzoy] -gamma - glutamy] - gamma- 
glutamylglutamic acid at a concentration of .001 
M reduced the activity of chicken pancreas 
conjugase by 80%. The tetraethy] ester of the same 
peptide produced no inhibition. P-nitrobenzoy]- 
gamma-glutamyl-gamma-glutamylglutamic acid 
was only about half as active an inhibitor of con- 
jugase as the corresponding p-aminobenzoyl com- 
pound. The activity of simpler peptides was also 
investigated. 

Interrelationships between pteroylglutamic 
acid, adenine, thymine, and antagonists of pter- 
oylglutamic acid. E. L. R. Sroxstrap, M. ReGan 
(by invitation), A. L. FRANKLIN (by invitation), 
and T. H. Jukes. Lederle Laboratories Division, 
American Cyanamid Company, Pearl River, New 
York. It was previously reported (Franklin, A. 
L., Stokstad, E. L. R., Belt, M. and Jukes, T. H., 
J. Biol. Chem., 169, 427 (1947)) that a crude “‘pter- 
oylglutamic acid antagonist” showedco mpetitive 
inhibition against pteroylglutamic acid (PGA) 
when measured with Streptococcus faecalis R as a 
test organism. Pteroylaspartic acid was found to 
show competitive inhibition against PGA (Hutch- 
ings, B. L., Mowat, J. H., Oleson, J. J., Stokstad, 
E. L. R., Boothe, J. H., Waller, C. W., Angier, R. 
B., Semb, J., and SubbaRow, Y., J. Biol. Chem., 
170, 323 (1947) ) and the growth-promoting effect of 
thymine was found not to be reversed by pteroyl- 
aspartic acid. In the present investigation a puri- 
fied culture medium was used from which PGA, 
adenine and thymine were omitted. The crude 
antagonist was found to inhibit growth of S. faecalis 
R in the presence of the following combinations: 
PGA; PGA plus adenine; PGA plus thymine. 
However, when both thymine and adenine were 
added to the culture medium, growth was stimu- 
lated and the crude antagonist had no -inhibitory 
effect. The effect of another PGA antagonist, N?2- 
methylpteroic acid (Cosulich, D. B., and Smith, 
J. M., Jr., J. Am. Chem. Soc., in the press), was 
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also studied in relation to purines and pyrimidines 
with S. faecalis R. Experiments were also carried 
out with rats and chicks. Thymine produced little 
or no growth or hematological response in rats 
maintained on a PGA-free diet containing suc- 
cinylsulfathiazole, nor was thymine able to protect 
rats against the deficiency syndrome produced by 
the crude antagonist. Thymine at levels of from 
0.5% to 2% in the diet was ineffective in protecting 
chicks against PGA deficiency on a purified diet 
with PGA omitted. 

The role of acetylphosphate in the phosphoclas- 
tic.and dismutation reactions of pyruvate. Haroip 
STRECKER (by invitation) L. O. Krampirz and 
Haritanp G. Woop. Department of Biochemistry 
Western Reserve University Cleveland 6, Ohio. The 
occurrence of acetylphosphate as an intermediate 
in the phosphoclastic reaction (CH;-CO-OOH + 
H;P0O, — CH;CO-OPO;H, + HCOOH) with £. 
coli is indicated by the formation of a labile phos- 
phate compound and furthermore the reversibility 
of the reaction appears likely as judged by fixation 
of formate (Lipmann et al and Utter et al). Never- 
theless, failure of numerous investigators to demon- 
strate activity of synthetic acetylphosphate with 
other enzyme preparations prompted further tests 
with E. coli. The following carbon labeled com- 
pounds, C#3H;-COOH, CH;-C!40-OPO;H2, 
HC“OOH were synthesized and added simul- 
taneously to non-labeled pyruvate which was 
fermented to partial completion. With our enzyme 
preparation acetate, formate, lactate and CO, 
were products of the reaction indicating that part 
of the pyruvate under went a dismutation reaction 
(2CH;-CO-COOH — CH;-CHOH-:COOH + 
CH;-COOH + CO.). The residual pyruvate of the 
fermentation was degraded by yeast carboxylase 
with formation of CO. from the carboxyl group and 
acetaldehyde from the a and 8 carbons. The car- 
boxyl carbon contained a high concentration of C™ 
but there was no C™ in the a and 8 carbons. Since 
carbon from NaHCO; was not fixed in significant 
amounts under the conditions of the experiment, 
the C™ of the formate apparently did not enter as 
CO,. The results indicate that formate is fixed in 
pyruvate without occurrence of acetate or acetyl- 
phosphate as essential intermediates. It is con- 
cluded that either synthetic acetylphosphate is 
not an active component of the phosphoclastic 
reaction or there is another mechanism for the 
fixation of formate. It is considered possible that 
the chemically synthesized acetylphosphate is not 
identical with biological acet ylphosphate. 

A comparison of reactions of cysteine and beta- 
beta dimethyl cysteine. M. X. Suttrvan. Chemo- 
Medical Research Institute, Georgetown University, 
Washington, D. C. Over a period of years data have 
been given to indicate that the Sullivan test for 
cysteine requires the presence of free -(SH), 
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-(NH,), COOH and in the arrangement in which 
these groups occur in cysteine. It was shown by 
Carter in 1941 that mono-methyl cysteine gave the 
characteristic color when Lugg’s 1933 modification 
of the Sullivan test for cystine was used. Carter, 
however, found that one isomer gave the same 
amount of color as an equivalent amount of cysteine 
while the other isomer gave only 20% as much 
color. While in this laboratory S-methyl cysteine 
was found negative in the Sullivan cysteine reae- 
tion as should be expected no study was made as to 
the effect of substitution on the alpha or the beta 
carbon. Recently, however, we had occasion to 
study beta-beta di-methyl cysteine and found it 
absolutely negative in the cysteine reaction and 
also negative in the cystine procedure. However, in 
the cystine procedure it gives a positive reaction 
up to the addition of Na2S2O,, that is it behaves 
like cystine amine. Data will be given as to the 
reason for the negative Sullivan reaction and for 
possibility of testing for the beta-beta di-methyl 
cysteine as an entity and as a decomposition prod- 
uct of penicillin. 

Effect of pH on the aerobic metabolism of lym- 
phosarcoma cells. Witt1am H. Summersoy, 
HELENA GILDER (by invitation), and JoHANNa M. 
LEE (by invitation). Department of Biochemistry, 
Cornell University Medical College, New York, N. 
Y. The aerobic metabolism of the Gardner mouse 
lymphosarcoma cell has been studied in vitro in 
bicarbonate-containing media over the pH range 
6.9 to 7.6. At pH 7.4, oxygen consumption averaged 
0.80 microliters per 10® cells per hour, and R.Q. aver- 
aged 0.83; neither value showed any marked altera- 
tion with change in pH. By contrast, aerobi« acid 
production proved to be dependent upon pH ina 
substantially linear fashion, with values ranging 
from 0.30 microliters of acid per 10° cells per hour at 
pH 6.9 1.05 microliters at pH 7.6. All of the acid pro- 
duced aerobically by this tumor cell is lactic acid. 
Glucose utilization by the cell is substantially ac- 
counted for in terms of lactic aeid produced. Hence 
aerobic glucose utilization is likewise a function of 
the pH of the medium, and the substrate for oxida- 
tive metabolism is not exogenous glucose. The 
bearing of these findings on current concepts of 
tumor metabolism will be discussed. 

Influence of the concentration of the vitamin B 
complex on protein utilization. BARNETT SuRE and 
FREELAND Romans (by invitation). University of 
Arkansas, Fayetteville. Seven concentrations of the 
vitamin B complex were used. These concentrates 
were fed to albino rats separately from the ration. 
The daily doses of thiamine, riboflavin, pyridoxine, 
and niacin varied from 3 to 100 ug. The doses of 
calcium pantothenate ranged from 25 to 600 4; 
those of p-aminobenzoic acid, from 0.25 to 12 mg; 
inositol, from 0.075 to 3 mg; and choline chloride, 
from 3 to 12 mg. Three levels of purified caseif 
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(Smaco) were used; as follows: 7.1% and 8.7%, 
supplemented with 25 mg cystine daily, and 17.3%; 
also, 9% lactalbumin (Borden). On the 7.1% and 
8.7% levels of casein intake and on the 9% lactal- 
bumin ration the optimum protein utilization was 
obtained on the concentration of the vitamin B 
complex, which furnished the following daily 
doses ; 3ug thiamine, 3 wg pyridoxine, 3 yg niacin, 
% wg calcium pantothenate, 250 ug p-aminobenzoic 
acid, 75 wg inositol, and 3 mg choline chloride. On 
the 17.3% protein level, no notable differences were 
found until after the animals were ten weeks on 
such diet, when again the same low concentration 
of the B complex proved to be the optimum. The 
greatest transition occurred on the 7.1% casein 
level when changed from 3 to 5 wg daily doses of 
thiamine, riboflavin, pyridoxine, and niacin, and 
when the rest of the components of the vitamin B 
complex was doubled. The biological value of the 
casein was thus increased from 48.5 to 85.5. 

A glycogenolytic factor from pancreas. Eart W. 
SUTHERLAND and CHRISTIAN DE DuvE (introduced 
by Cart F. Cort). Dept of Biochemistry, Wash- 
ington Univ. School of Med., St. Louis. Liver 
glycogenolysis has been reported previously to be 
stimulated in vivo and in vitro by a non-dialyzable 
factor which is present in some insulin prepara- 
tions and which, unlike insulin, withstands incuba- 
tion with dilute alkali. Extracts of pancreatic tissue 
from dogs, rabbits and cattle, prepared by a method 
which is known to extract insulin, were found to 
increase glycogenolysis in liver slices. Maximal 
activity in the test system was obtained with 
amounts of extracts representing 0.05 to 0.20 grams 
of pancreas ; addition of more glycogenolytic factor 
did not further increase glycogenolysis. The ac- 
tivity was retained after dialysis and after alkali 
incubation. Extracts of spleen, liver and kidney 
were completely inactive. Slight activity was found 
in duodenal extracts. Extracts of fetal calf pancreas 
showed maximal activity in amounts equivalent to 
0.02 to 0.04 grams.-Pancreatic extracts from two 
alloxan diabetic rabbits showed essentially the 
same activity as those from normal rabbits and 
caused hyperglycemia without subsequent hypo- 
glycemia when injected intravenously into a rabbit. 
Some material showing similar activity was found 
to be present in concentrated perfusates of isolated 
dog’s pancreas and, in some cases, in alcoholic 
extracts of lyophilized dog’s serum. Good recovery 
of the glycogenolytic factor was obtained when a 
small amount of an insulin preparation containing 
the factor was treated by these methods and no 
activity arose from similar treatment of an insulin 
preparation free of the factor. 

An enzyme requiring DPN involved in the 
Metabolism of testosterone by liver tissue. Max 
L. Swear (by invitation) and L. T. Samvuets. De- 
partment of Biochemistry, University of Utah 
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School of Medicine, Salt Lake City, Utah. Anactive 
cell-free extract which will metabolize testosterone 
has been prepared from rat liver. The rate of the 
reaction is enhanced by the addition of diphos- 
phopyridine nucleotide. It has been found that 
both malate and lactate inhibit the destruction of 
testosterone. The addition of nicotinamide in- 
creases the rate of destruction. The inhibition 
produced by these two DPN-requiring substrates, 
together with the increased rate of destruction in 
the presence of nicotinamide is strong evidence 
that the testosterone destroying enzyme is another 
enzyme which required DPN as a co-factor. The 
products of the reaction in which DPN is a co- 
enzyme appear to be 17-ketosteroids without a con- 
jugated double bond system. Work on the further 
purification of the enzyme is in progress. 

A procedure for the determination of 4-amino- 
salicylic acid in blood and urine. Davin M. Tren- 
NENT and Marcarer L. LELAND (introduced by 
Ranpotpn T. Masor). Merck Institute for Thera- 
peulic Research, Rahway, N. J. A procedure has 
been developed for the determination of microgram 
amounts of 4-aminosalicylic acid in blood and urine. 
This depends upon two suitable color reactions 
which have been studied. The color produced is red 
when the drug is coupled in acidic solution with 
diazotized p-nitraniline followed by the addition 
of sodium hydroxide; and blue when the drug and 
p-nitraniline are both diazotized, followed by 
coupling in the presence of pyridine and then by 
addition of sodium hydroxide. The colors due to 
interferring substances in urine and in blood fil- 
trates are equal in intensity with either procedure 
and their effect can be eliminated by taking two 
samples for the determination, developing the red 
color in one and the blue in the other, and reading 
in the colorimeter at 620 mu, using the former as 
the blank for the latter. In practice the same re- 
agents are used in both reactions, and the color 
developed depends upon the order in which they 
are added. Amounts of 4-aminosalicylic acid be- 
tween 1 and 15 micrograms in 4 ml. of solution ean 
be determined within +5% by this procedure. It 
is applicable to blood filtrates prepared with tung- 
stic acid and to urine dilutions. 

Some factors which influence methionine ex- 
cretion in the rat. Hersert C. Tipwe. (intro- 
duced by Max N. Hurrman). Department of Bio- 
chemistry, Southwestern Medical College, Dallas, 
Texas. The effect of changes in the protein and fat 
content of the diet, of fasting, and of the injection 
of methionine and choline on the urinary excretion 
of methionine has been investigated. Variations in’ 
the dietary protein during 4 or 33 days, with me- 
thionine intakes of 6 to 60 mg. per 100 gm. body 
weight, did not alter the methionine excreted. 
Unlike the results obtained by Homburger (Am. J. 
Med. Sci. 212, 68, 1946) on normal men, similar 
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excretion values were obtained on all these animals 
after injecting supplements of the free amino acid 
equal to one or two times the normal daily intake. 
Less methionine was excreted after 15 or 40% fat 
diets than a 5% one. Still less was excreted after a 
3 day fast. However, again a like amount of the 
injected supplement was excreted whether the 
animals were fasted, or on the high fat diets. The 
injection of choline during the 3-day fast was ac- 
companied by an increased methionine excretion. 
The decreased excretion after higher fat intakes, or 
fasting, might result from an increased need of 
lipotropic substances associated with an increased 
fat metabolism. The excretion of a similar amount 
of the injected amino acid, whether a deficiency 
existed or not, suggests that increased needs are 
not reflected by a marked decrease in excretion of 
the supplement. The small increases in excretion 
following these supplements indicate that the 
amino acid is largely utilized, either as the amino 
acid or some degradation products. 

On the bacterial metabolism of lysine. GeRRIT 
ToENNIEs and Dororuy L. GALuAntT (by invita- 
tion). Lankenau Hospital Research Inst. and Inst. 
for Cancer Research, Philadelphia 30, Pa. If in 
our experimental medium for the determination of 
amino acids with S. fecalis (Fed. Proc., 6, 298 
(1947)) the concentration of lysine is suboptimal 
initial growth, which is proportional to the avail- 
able lysine, is followed by rapid lysis of cells. An 
excess of 5 x of lysine per cc is sufficient to prevent 
lysis. In the lysine-limited medium lysis is pre- 
vented by omission of 98% of the phosphate buffer 
(0.3 M, pH 6.5), or its replacement by citrate 
buffer or sodium chloride of equal ionic strength. 
The irreversibility of the deamination of lysine 
(Schoenheimer) may explain the necessity of an 
excess of this particular amino acid for bacterial 
maintenance if phosphate accelerates amino acid 
exchange metabolism. However, lysis does not 
result from an interaction between cells and the 
lysine-deficient high-phosphate medium but ex- 
presses a property of cells grown in such a medium. 
Gale (J. Gen. Microbiol., 1, 53 (1947) ) has demon- 
strated in another strain of 4S. fecalis that normal 
cells contain substantial amounts of free lysine 
while bacteria grown in a medium of low lysine 
content contain very little of the free amino acid. 
A similar deficiency in internal free lysine would 
explain the difference between our cells grown in a 
high-phosphate medium in the presence or absence 
of excess lysine. A medium containing only salts, 
lysine and glutamic acid prevented lysis, in ac- 
cordance with Gale’s finding that such a medium 
enables lysine-deficient cells to imbibe lysine. We 
also confirmed that glucose cannot replace glu- 
tanic acid. 

The influence of KCN and pteroylglutamic acid 
on growth and prophyrin production of Corynebac- 
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tertum hoffmannit Joun R. Torrer and Epirg§ 
Srus (by invitation). Department of Biochemistry 
School of Medicine, University of Arkansas, Little 
Rock. The organism Corynebacterium hoffmannii 
was grown in a basal medium complete for Strep- 
tococcus faecalis except for omission of pteroyl- 
glutamic acid (PGA). As supplement sterile KNC 
neutralized with acetic acid was added aseptically 
up to concentrations of 9.001, 0.002, and 0.003%. 
PGA was added to the medium before sterilizing 
in concentrations of 0.0, 0.005, 0.05, 0.1, and 0.2 mg. 
per cc. Porphyrins were extracted and determined 
by the customary procedures after 5-8 days incuba- 
tion at 32°. Growth was determined by measuring 
optical density at suitable intervals. The KON 
retarded the growth somewhat but did not com. 
pletely inhibit growth even at 0.005% concentra- 
tion. The porphyrin production was diminished by 
7% in the 0.001% KCN, by 20% in the 0.002% 
KCN, and by 70% in the 0.003% KCN when meas- 
ured on equal volumes of culture suspensions with 
the same optical density and compared with a con- 
trol. PGA at concentrations above 0.05 mg. per ce. 
counteracted the effect of KCN on both growth and 
porphyrin production. Accelerated growth was 
also seen at relatively high PGA concentrations 
in the medium without KCN. The actual concen- 
tration at which PGA became effective varied 
considerably for reasons not yet ascertained. 

The influence of fat in the diet upon nitrogen 
metabolism and liver protein regeneration. Harry 
M. Vars and CuHar.es E. FrriepGoop (by in- 
vitation). Harrison Dept. of Surgical Research, 
Schools of Medicine, Univ. of Pennsylvania, Phil- 
adelphis. In a previous study (Fed. Proc.,“, 25/7, 
299), the diets used were made to contain only 3% 
of fat, 7% of the calories. From the work of Forbes, 
Deuel, and of others, the inclusion of adequate 
amounts of fat in the diet appears to improve the 
utilization of energy and the physical fitness of 
normal animals. Therefore, we have investigated 
the effect of adding 10% and 30% fat to a non-pr- 
tein diet and to diets containing casein, upon liver 
protein regeneration and N metabolism after par- 
tial hepatectomy. Groups of rats were depleted of 
protein stores by a 2-week period of non-proteil 
feeding, and 69% of their livers removed. They 
were then fed diets containing 10% and 30% fat for 
2 weeks. Total N balances and new liver proteil 
formed were determined. The data so obtained 
have been compared with the earlier observations. 
An increased percentage of fat calories in the non- 
protein diet did not increase conservation of N a 
measured by liver protein regeneration, although 
it decreased the negative N balance. Fat added to 





a casein diet in which the protein to fat calorie 
ratio remained constant, caused a greater food 
intake with an associated increase in liver protel 
regeneration and N balance. This was also true! 
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unoperated controls. Ingestion of an increased per- 
centage of calories as fat during a period of iso- 
nitrogenous isocaloric feeding produced an increase 
in liver protein regeneration. This was accom- 
panied by less retention of N by the body. 

An electrophoretic analysis of the interaction 
of aldolase and glyceraldehyde-phosphate de- 
hydrogenase with phosphate ions. Sipney F. 
Veuick. From the Department of Biological Chemis- 
iry, Washington University School of Medicine. 
Both aldolase and d-glyceraldehyde phosphate 
dehydrogenase contain an excess of basic over free 
acidic groups. If the individual groups were to 
exhibit dissociation contants in the range usually 
observed in other proteins one would predict 
alkaline isoelectric points whereas both proteins 
in phosphate buffers of ionic strength 0.1 are 
isoelectric on the acid side of neutrality. Since the 
substrates of both enzymes are anions one would 
attribute to them an affinity for anions if their 
kinetics were formulated in terms of an enzyme 
substrate complex. The acid isoelectric points can 
be explained by the binding of phosphate ions. 
Electrophoretic analysis shows that the isoelectric 
point of aldolase shifts from 6.7 to 4.94 in phos- 
phate buffers ranging from ionic strength 0.05 to 
0.2. The dehydrogenase shows a similar variation. 
The bound charge as a function of pH and ionic 
strength can be calculated and dissociation con- 
stants can be derived. Other properties of the 
dehydrogenase are consistent with its tendency to 
bind anions. 

In vitro utilization of glucose by rat diaphragm 
muscle. C. A. Vitter, F. M. Srtnex, and A. K. 
Sotomon (introduced by A. B. Hasttnas). De- 
‘partment of Biological Chemistry and the Biophys- 
ical Laboratory Harvard Medical School. The ex- 
periments of Gemmill, Stadie, and Krahl and Cori 
have demonstrated an effect of insulin on the 
formation of glycogen by isolated diaphragm 
muscle. Experiments were undertaken to study 
the oxidation of glucose by diaphragm muscle in 
vitro under varying experimental conditions. 
Glucose labeled with C™ in positions 3 and 4 was 
made biosynthetically as glycogen in rabbit liver 
slices from pyruvate and C“O, by the Buchanan 
and Hastings method. Rat diaphragm muscle was 
incubated in Warburg vessels in a medium of 0.04 
M sodium phosphate, 0.005 M MgCl, 0.08 M 
NaCl, and 0.2 per cent glucose, initial pH 6.8. 
A half diaphragm was placed in each vessel ; to one 
of each pair of vessels, 0.5 units insulin per ml. 
medium was added. The CO,"collected in the center 
well was precipitated as BaCOs, plated and 
counted. Samples of the media before and after 
incubation were analyzed for glucose, and the 
glycogen in the diaphragm after incubation was 
hydrolyzed and determined as glucose. 

In normal diaphragm muscle, from 50 to 80 per 
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cent of the glucose which disappears from the 
medium is oxidized, the remainder is converted to 
glycogen. The addition of insulin increases both 
glucose oxidation and glycogen formation, although 
there is no over-all increase in respiration. The 
rates of glucose oxidation by muscle from alloxan- 
diabetic and from adrenalectomized rats are signifi- 
cantly lower and higher, respectively, than nor- 
mal. These results support Cori’s views’ that 
insulin affects primarily the hexokinase reaction. 
Studies on the composition of nucleic acids. 
Ernst VISCcHER (by invitation) and Erwin CHar- 
GAFF. Department of Biochemistry, College of 
Physicians and Surgeons, Columbia University, 
New York. The method for the micro partition 
chromatography of purines presented recently 
(E. Vischer and E. Chargaff, J. Biol. Chem., 168, 
781 (1947)) has been extended to the pyrimidines, 
cytosine, uracil, and thymine. It now permits not 
only the identification of the nitrogenous con- 
stituents of nucleic acids but also their quanti- 
tative estimation in minute amounts (5y* of the 
individual component) with an accuracy of + 
4%. For the complete analysis of a nucleic acid 8 
mg. were employed; but even this small sample 
weight can doubtless be reduced. A study of the 
acid hydrolysis of yeast ribonucleic acid showed 
that while for the estimation of purines the cus- 
tomary treatment with dilute acid could be em- 
ployed, the pressure hydrolysis with 20% HCl for 
the quantitative liberation of pyrimidines was not 
applicable since it resulted in an extensive con- 
version of cytosine to uracil. Formic acid could, 
however, be used. Two different solvent systems 
served for the separation: a mixture of butanol, 
morpholine, diethylene glycol, water for the 
purines; butanol-water for the pyrimidines. Re- 
sults obtained by the use of this technique will be 
presented for a representative series of nucleic 
acids, viz., the pentose nucleic acids of yeast and 
pancreas and the desoxypentose nucleic acids of 
yeast, tubercle bacilli, thymus, and spleen. 
The inhibition of glutaminase by glutamic aeid. 
HeInrRIcH WAELSCH and PHyYLiuis OwapDEs (by 
invitation). Depts. of Biocinemistry, New York 
State Psychiatric Institute and Columbia Univer- 
sity. Glutamine appears not to participate in 
certain metabolic conversions in which glutamic 
acid is implicated. In the tissues studied the amide 
occurs in considerably higher concentrations than 
the parent amino acid and its formation and break- 
down may be one of the regulating mechanisms of 
glutamic acid metabolism. The glutaminase of 
brain or kidney is inhibited by glutamic acid 
(Krebs). This inhibition is dependent on pH, being 
smallest in the range of optimal enzyme activity. 
At pH 6.8 (0.1 molar phosphate) 0.015 molar glu- 
tamiec acid inhibits the splitting of 0.004 molar 
glutamine by rat brain homogenate by about 90 
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per cent and at pH 7.9 by about 15 per cent. It has 
been shown that the glutaminase of brain is active 
only in the presence of certain anions such as 
phosphate, sulfate, arsenate (Carter and Green- 
stein) or citrate. The extent of the inhibition of 
glutaminase by glutamic acid is dependent on the 
concentration of phosphate (or sulfate or citrate) ; 
also in the pH range of optimal enzyme activity 
a strong inhibition can be obtained at low phos- 
phate (0.025 molar) concentrations. Variations in 
the pH or in the phosphate concentration may 
therefore determine the rate of enzymatic liber- 
ation of glutamic acid from glutamine. 

Serine content of purothionin. M. K. WaLpEN. 
(Introduced by A. K. Balls) Enzyme Research 
Laboratory Bureau of Agricultural and Industrial 
Chemistry, Agricultural Research Adminisiration, 
USDA, Albany, California. The protamine-like 
substance obtained from wheat flour as a crys- 
talline hydrochloride by Balls, Hale and Harris 
(Cereal Chem., 19, 279 (1942)) has been found to 
contain serine. The presence of serine supports the 
idea that in nature purothionin is linked with a 
phospholipid which is responsible for the solubility 
of the mother-substance in petroleum ether and 
the loss of that solubility, as well as of associated 
phosphorus, on hydrolysis to purothionin. 

After hydrolysis of the recrystallized hydro- 
chloride with constant boiling HCl for 20 hours, 
formaldehyde equivalent to 9.8 percent of serine 
(by weight) was obtained by the method of Boyd 
and Logan (Jour. Biol. Chem., 146, 279 (1942)). 
A phosphotungstic acid separation after Van 
Slyke, Hiller and MacFadyen (Jour. Biol. Chem., 
141, 681 (1941)) excluded the possibility of hy- 
droxylysine ; 91 percent of the expected serine was 
found in the filtrate. No ethanolamine was found 
by the method of Blix (Biochem. Zeits., 305, 129 
(1940)) and the residue remaining gave formal- 
dehyde equivalent to 9.5 percent serine in the 
original substance. No formaldehyde was _ pro- 
duced by periodate from the unhydrolyzed ma- 
terial. Arginine, serine and cystine thus account for 
more than half of the total nitrogen of the 
substance, and occur, respectively, in proportions 
of equivalents close to 2:2:1. 

Inhibitors of choline acetylase. MicHar S. 
Weiss, Heten Voriparerr, and Davip Nacu- 
MANSOHN. (Introduced by H. T. CLarke). Dept. 
of Neurology, College of Physicians and Surgeons, 
Columbia University, New York. The accelerat- 
ing or inhibitory effects of some intermediate 
compounds on enzymes depends frequently on the 
degree of purity. Apparent contradictory obser- 
vations of this type of effects are often due to the 
use of different enzyme preparations. Such effects 
may be the result of the reactions with other in- 
termediate metabolic processes and not with the 
enzyme system itself.—Citric and L glutamic acid 
increase the rate of freshly prepared and dialyzed 
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choline acetylase. No effect is observed with 
glutamic acid in active enzyme solutions prepared 
from acetone-dried powder in presence of active 
coenzyme. The effect of citric acid seems to change 
with purification. In highly active solutions pre. 
pared from the head ganglion of Squid in which one 
gram of protein formed 150 milligrams of acetyl. 
choline per hour, citric acid decreased the rate 
of formation in 107M concentration by about 5 
per cent. The effect may be due to the removal of 
magnesium necessary for transphosphorlyation, 
a-keto glutaric acid which like other a-keto acids 
inhibits all preparations obtained so far from 
mammalian brain, had no effect on the Squid 
ganglion preparation. 

Among the inhibitors of choline acetylase which 
are not naturally occurring compounds, the naph- 
thoquinones are of particular interest. A consider- 
able number of them, for which we are greatly 
indebted to Professor Louis F. Fieser, were tested 
and some of these effects will be described. The 
2-Methyl-1,4-naphthoquinone-8-sulfonic acid (K 
salt) was found to have the same effect whether 
tested on the mammalian brain or Squid ganglion 
preparation, suggesting in this case an affinity to 
the enzyme system itself. 

Ozonolysis of the pyo compounds. Iserrr (. 
WeE.tis (by invitation), Witt1am H. Exxiorr (by 
invitation), Sipney A. THAYER and Epwarp A. 
Doisy. Laboratory of Biological Chemistry, 
Saint Louis University School of Medicine, Saint 
Louis, Missouri. As a continuation of our work 
on the structure f the antibiotic substances 
produced by Pseudomonas aeruginosa .(J. Biol. 
Chem., 159, 725 (1945)), some of them have been 
subjected to ozonolysis. Pyo III (C3sH«N:0:) 
yielded one mole of n-octanal (isolated as the 
2,4-dinitrophenyl hydrazone, m.p. 106-107°C). 
No other products were isolated. Pyo Ic (tetra 
hydro Pyo III) treated in the same manner yielded 
no aldehyde or ketonic fragments but did produce 
N-caprylanthranilic acid, capric acid and capra 
mide. These compounds were identified by w- 
timate analyses and comparison with appropriate 
derivatives. Anthranilic acid was detected spet- 
troscopically but was not isolated. The yield of 
N-capryl anthranilic acid and the estimated yield 
of anthranilic acid accounted for one mole of ¥- 
capryl anthranilic acid per mole of Pyo Ic. Octa- 
hydro Pyo Ie (dodecahydro Pyo III) produced 
upon ozonization one mole of capramide and 4 
small amount of a new compound which is acidie, 
melts at 131-132°C., does not absorb ultra-violet 
light and analysis indicates the formula Gr 
HssNO,. 

Acetaldehyde metabolism in dogs maintained 
on a purified diet. W. W. Wesrerrevp and J. M. 
McKisB1N (by invitation). From the Departmen 
of Biochemistry, Syracuse University College 9% 
Medicine, Syracuse, New York. Young adult dogs 
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were maintained on a purified. diet containing 
casein 19, cod liver oil 2, cottonseed oil 7, salts 4, 
sucrose 28, glucose 40, and adequate amounts of 
thiamine, riboflavine, pyridoxine, pantothenate, 
choline, nicotinic acid and tocopherols. Within 
4months approximately 50% of the dogs developed 
a defect in acetaldehyde metabolism that was 
brought out by a load test in which 80 mg AcH per 
kg were administered intravenously and its rate of 
disappearance from the blood was measured under 
standardized conditions. A delayed disappearance 
curve was not associated with weight or skin 
changes, but was associated with a liver pathology 
histologically similar to hydropic degeneration and 
identical with that attributed by Elman and 
Heifetz (J. Exp. Med., 73, 417, 1941) to protein 
deficiency. Other evidence of liver damage was not 
prominent; liver fat was normal; brom sulfalein 
excretion and prothrombin times were normal; 
serum alkaline phosphatase may have been slightly 
elevated. 

Once this defect was produced, it was difficult to 
restore the acetaldehyde disappearance curve to 
normal by dietary means. The only pure vitamin 
that gave a positive response was inositol, and this 
effect was very erratic; it produced a beneficial 
response in only some of the dogs, and the response 
was often temporary. Negative tests were obtained 
with biotin, folic acid, p-aminobenzoic acid, vita- 
mins C, K, and E, and with various combinations 
of these factors. Disappearance curves in some of 


the dogs could not be restored to normal even by . 


feeding natural foodstuffs, such as meat, liver, 
milk, yeast, or molasses. 

The effect of streptomycin on deamination and 
oxygen consumption by resting cells of E. coli. 
Kent Wicur (by invitation) and Dean Burk. 
National Cancer Institute, National Institute of 
Health, Bethesda, Maryland. Warburg technique 
studies were carried out on the mode of action of 
streptomycin on resting cells of E. coli, strain 
NIH 119, grown 16 to 24 hours in nutrient broth 
at 37°C, centrifuged, washed and resuspended in 
0.05 M phosphate at pH 7.4, and then studied 4 
to 5 hours at 37°C, with and without addition of 
10 to 20 p.p.m. streptomycin, 0.012 M amino acid, 
or 0.007 M non-nitrogenous organic acid. 

Anaerobically, in Nz, the washed, resting E. coli 
cells deaminated aspartic acid and serine, but not 
threonine, alanine, or histidine. Streptomycin 
inhibited this ammonia production up to 50% in 
the case of aspartate and 35% with serine. No 
CO, production was detected with any of the five 
amino acids, even in the presence of 0.01-0.02 M 
semicarbazide. Oxaloacetate and pyruvate, but not 
acetate, yielded CO:2, without inhibition by strep- 
tomycin, however. : 

In air, ammonia production from aspartate and 
serine was somewhat greater than in Ne, and the 
Percentage inhibition by streptomycin was some- 
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what less (20-30%). At the same time, oxygen 
consumption (Qo, = ca. 30) was decreased about 
50% by the fourth hour by streptomycin. Thre- 
onine and alanine gave the same oxygen consump- 
tion as aspartate, but less NH; production, and no 
inhibition of either process by streptomycin. 
The Qo, with fumarate was decreased by strepto- 
mycin from 40 to 25, and with oxaloacetate from 
90 to 50. However, streptomycin did not inhibit 
either the aerobic or anaerobic assimilation of 
ammonia when added with fumarate, the presumed 
end-product of aspartate deamination. 

Variables affecting the assay of testosterone 
propionate using male castrate rats. G. A. WILLs, 
Sysit Rampton (by invitation) and L. I. Pusey. ° 
Food and Drugs Division, Dept. National Health 
and Welfare, Ottawa, Canada. A study was made 
of the method of administration and of the time 
after castration on the precision and sensitivity of 
the method of assay of testosterone propionate 
described by Matheson and Hays (Endocrinology 
37, 275, 1945). It was found that the standard error 
of the assay and the dose required to give com- 
parative responses was considerably decreased by 
using two injections intramuscularly instead of the 
one injection subcutaneously recommended by 
Matheson and Hays. It. was confirmed that, pro- 
viding two weeks were allowed for the regression 
of the seminal vesicles, the response was inde- 
pendent of the time after castration. 

The effect of biotin on mitotic activity in the 
mouse liver. J. WALTER WILSON and ELIzaBETH 
H. Lepvc (introduced by P. H. MircHe.i). Brown 
University. Biotin deficiency was produced in 
mice by inclusion of 20% dried egg white in a 
semi-synthetic diet. Five-week mice placed on 
this diet showed signs of deficiency inabout 5weeks ; 
16-day mice in 3-4 weeks. During the development 
of the deficiency the mice grew rapidly and in the 
younger ones mitotic activity was observed in the 
liver. Mice with well developed symptoms showed 
practically no mitosis in the liver. Deficient mice 
kept on the diet were treated with a single ip- 
jection of homologous liver and sacrificed daily. 
Mitotic activity in their livers was observed on the 
4th and 5th days (mitotic rates 1.41 and .95). 
In others injected daily with 1}y of biotin intra- 
peritoneally, or 2 y of biotin subcutaneously, 
mitotic activity was found in the Ist and 2nd days 
(mitotic rates .21 and .79). In still others trans- 
ferred to the same diet with the egg white replaced 
by casein, mitotic activity was observed from the 
2nd to the 6th day with the highest rate on the 4th 
(mitotic rate 6.5). Non-deficient adult (15-week) 
mice were injected daily subcutaneously with 2 
of biotin and one sacrificed each day. Mitosis was 
observed on the 3rd day (mitotic rate .95). There 
is thus a falling off of mitotic activity in the liver 
with actual development of symptoms of biotin 
deficiency, and a significant increase after treat- 
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ment of deficient animals with liver or biotin or 
simply after injection of biotin into normal adults. 

Incorporation of C' labeled glycine into the 
protein of tissue homogenates. THEODORE WIN- 
NIcK, Feix FriepBerRG (by invitation), and 
Davip M. GREENBERG. Division of Biochemistry, 
University of California Medical School, Berkeley. 
The incorporation of radioactive glycine into 
proteins was observed when homogenates of such 
tissues as rat spleen, liver, and kidney were in- 
incubated at 37° and pH 7.6 in the presence of the 
C-labeled amino acid. The process requires the 
presence of inorganic salts, oxygen, and certain 
organic metabolites, such as glucose and citrate. 
It is inhibited by azide or cyanide, and abolished 
by heating to 100°. In the case of spleen homo- 
genates, the quantity of labeled glycine taken 
up per mg. protein was found to be proportional to 
both the glycine concentration in the medium and 
the reaction time. The activity of the homogenates 
was apparently associated with insoluble cell 
particles, which could be collected by centrifu- 
gation. Evidence that the process of glycine uptake 
represents an actual incorporation into the protein 
structure was provided by hydrolytic experiments. 
Following hydrolysis of the radioactive proteins 
with either proteolytic enzymes or hydrochloric 
acid, the C™ could be accounted for as glycine. 
The radioactivity of this glycine (recovered with 
the aid of carrier) corresponded fairly well to the 
C™ content of the initial proteins. It was estimated 
that approximately 0.2 per cent of the glycine 
residues of spleen proteins were replaced per hour 
by the labeled glycine added to the homogenate. 

Thyroxine activity ana antagonism of some 
structural analogues of thyroxine. Ricuarp J. 
WinzLER and Earu Friepen (by invitation). 
Department of Biochemistry and Nutrition, the 
University of Southern California School of Med- 
icine, Los Angeles. A number of compounds struct- 
urally related to thyroxine have been prepared. 
These have included the dl-glycine homologue of 
thyroxine (3/5-diido-4- (3’ ,5’-diido-4’-hydroxy- 
phenoxy) phenyl glycine) and the benzoic acid 
analogue of thyroxine (3/5-diido-4- (3’,5’-diido-4’- 
hydroxyphenoxy )benzoic acid) in which the side 
chain of thyroxine has been modified, and also 
dl-O-benzyl-n-acetyl-3, 5-diiodotyrosine in which 
the prime ring has been altered. These compounds 
have been tested both for thyroactivity and for 
thyroxine antagonism using their effect on tad- 
pole metamorphosis, their effect on basal metabolic 
rates in rats, and their influence on the weight of 
of thyroid glands of thiouracil-fed rats. The results 
indicate that the glycine homologue of thyroxine 
possesses about 10% of the activity of dl-thyroxine 
when measured with tadpoles but has been in- 
active in the rat at levels up to 1.5 mg./kilo/day. 
No thyroxine antagonism has been evident in 
studies with this compound. The benzoic acid 
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analogue of thyroxine has been found to show about 
20% of the activity of dl-thyroxine in tadpoles, but 
has been inactive in rats up to levels of 5 mg./ 
kilo/day. The observations of Woolley (1) on the 
antagonistic action of O-benzyl-n-acetyl diiodo- 


tyrosine toward thyroxine in tadpole meta- 
morphosis have been confirmed and extended. 
However, levels up to 50 mg./kilo/day showed 
neither thyroxine activity nor antagonism in rats, 

A spectrophotometric method for nicotine in 
blood. Witt1am A. Wo.rFr and Marina Hawks 
(by invitation). Tobacco Research Laby., Bowman 
Gray School of Medicine, Wake Forest College, 
Winston-Salem, N.C. A colorimetric procedure 
for nicotine has been adapted for use with human 
blood and modified to increase its sensitivity and to 
eliminate the ‘‘nicotine blank’”’ inherent in certain 
other methods. Blood proteins are precipitated 
with trichloroacetic or metaphosphoric acids and 
the filtrate is divided into aliquots, each equiva- 
lent to 10 ml. blood. One aliquot of filtrate is satur- 
ated with NaCl, made 20% with NaOH, and steam 
distilled in an all glass apparatus. The color value 
(nicotine plus ‘‘blank material’’) of the distillate 
is determined by the cyanogen bromide—B- 
naphthylamine reaction. The resulting. color is 
compared with that of a nicotine standard sim- 
ilarly treated, both read at 490 millimicrons ina 
Beckman spectrophotometer. A second aliquot of 
acid filtrate is treated with an activated carbon 
which removes the nicotine and leaves the “blank 
material’’ in solution. The treated filtrate is dis- 
tilled as above and its color value determined. The 
nicotine content of blood is the difference between 
the two color values. A series of control exper- 
iments with nicotine added to blood gave results 
between 90 and 100% of the amounts added. The 
sensitivity permits the estimation of 1 microgram 
nicotine in 20 ml. blood. This method is suitable for 
the study of nicotine levels in the blood of smokers. 
The nature of the ‘‘blank material’’ has not been 
determined. Its magnitude is not influenced by 
nicotinic acid or trigonelline. 

Some crystalline peptides isolated from enzymic 
digests of insulin and their relationship to strep- 
ogenin. D. W. Wooi.ey. The Laboratories of The 
Rockefeller Institute for Medical Research. Be- 
cause the amino group of strepogenin constitutes 
some of the free amino groups of insulin, the con- 
version of the protein to dinitrophenyl (DNP)- 
insulin, and subsequent digestion with proteolytic 
enzymes, should yield the growth factor in the form 
of DNP-strepogenin. This latter is colored yellow, 
and rendered distinct from most other products of 
digestion in that it is soluble in organic solvents. 
It may be differentiated from yellow impurities by 
the occurrence in it of glutamic acid. 

Pancreatin digests of DNP-insulin, and of the 
DNP derivative of that portion of oxidized insulin 
which is soluble in water at pH 6, have been frac- 
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tionated by a series of countercurrent distributions 
between pairs of immiscible solvents, and several 
crystalline DNP peptides have been isolated. 
Aside from the yellow end group of DNP-glycine 
contained in them they yielded the following amino 
acids when hydrolyzed: (1) glutamic acid; (2) 
glutamic acid, serine, threonine, valine and 
leucine; (3) same as (2) plus aspartic acid; (4) 
glutamic acid, serine, tyrosine, and leucine; (5) 
same as (3) plus isoleucine and cysteic acid (from 
cystine). The regular increase in complexity of 
these substances suggested that the smaller com- 
pounds were split products of the larger. Their 
composition affords an insight into the structure of 
a portion of the insulin molecule. Furthermore, 
peptides (2) and (3) were isolated from digests of 
DNP-trypsinogen, from which fact it may be con- 
cluded that a sizable piece of the two proteins is 
identical. Finally, these observations may be of 
aid in the elucidation of the structure of strepo- 
genin. 

The application of paper chromatography to the 
study of amino-aciduria in patients with liver 
disease. N. F. Younc and F. Homspurcer (In- 
troduced by T. F. GaLttacHerR). The method of 
paper chromatography developed by Martin and 
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associates has made possible the separation and 
visualization of amino acids in complex mixtures. 
In this study this technique has been applied to 
the urines of patients with liver disease. Both 
hydrolyzed and unhydrolyzed urines from patients 
with infectious jaundice, homologous serum jaun- 
dice and hepatolenticular degeneration were chro- 
matographed. The patterns so obtained made 
possible the estimation of the relative amount of 
each amino acid present. Total a-amino acid nitro- 
gen excretion was determined on each sample by 
the ninhydrin reaction. The increase in a-amino 
acid nitrogen on hydrolysis is reflected in the 
chromatograms by increased amounts of some 
amino acids and the appearance of amino acids not 
found in unhydrolyzed urines. The results obtained 
will be compared to those obtained on normal 
urine. Although the degree and pattern of amino- 
aciduria were found to vary greatly they did not 
closely correspond to the clinical changes observed. 
Neither was the severity of the liver disorder as 
measured by standard liver function tests found to 
parallel the extensity of amino-aciduria. The 
significance of the results will be discussed with 
respect to dietary and renal factors as well as liver 
function. 
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(For possible corrections in any of the following abstracts see the next issue) 


Effects of amphetamine, dihydroergotamine, 
and methadon on human cerebral blood flow and 
oxygen uptake. Benepicr E. Aprev and (by 
invitation) Grant W. Lippie, Arthur L. Burks, 
ALEXANDER SIMON, VIOLETTE SUTHERLAND and 
Guzert S. Gorpan. Divisions of Pharmacology 
and Experimental Therapeutics, and Psychiatry, 
University of California Medical School, San 
Francisco. Cerebral blood flow and cerebral oxygen 
consumption were determined by the Kety- 
Schmidt nitrous oxide technic ona series of unanes- 
thetized humans before and after administration 
of amphetamine, dihydroergotamine and metha- 
don. Following the intravenous administration of 
amphetamine sulfate 20 mgm., mean arterial pres- 
sures increased approximately 30%, and cerebral 
blood flow and cerebral oxygen consumption were 
decreased by approximately 20% and 15% respec- 
tively. Dihydroergotamine 1 mgm., intramuscu- 
larly, had no significant overall effect on arterial 
Pressure, cerebral blood flow or oxygen utilization. 


Amidone 5 mgm., intramuscularly did not produce 
conclusive effects. 
































Blood flow (ml./100 gm. |Oxygen —— (ml. 
Subject brain min.) 02/100 gm. brain/min.) 
Control | After drug Control | After drug 
Amphetamine sulfate 
1 70 54 4.3 3.6 
2 36 31 2.7 2.3 
3 70 58 4.1 3.5 
Dihydroergotamine 
4 | 44 42 3.2 3.2 
5 | 67 62 3.4 3.7 
6 70 68 3.5 3.7 
Methadon HCl 

7 | 87 70 3.2 4.1 
8 41 38 3.0 2.4 
71 69 4.2 4.3 
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Comparative effects of sympathomimetic amines 
on the vasomotor resistance of the kidney, mesen- 
tery and leg. Raymonp P. Antaquist. Depariment 
of Pharmacology, University of Georgia. School of 
Medicine, Augusta. Five sympathomimetic amines, 
closely related structurally to epinephrine, have 
been compared as to their effects on the vasomotor 
resistance (VR) of the kidney, mesentery and hind 
leg of the anesthetized, heparinized dog. VR 
equals the arterial pressure (P), in mm. Hg, minus 
20, divided by the arterial flow (F), in cc. per min. 
P minus 20 was used since the relationship between 
pressure and flow is markedly altered when P is 
lower than 20 mm. Hg, due in part to the presence 
of the cellular elements in the blood. P was re- 
corded by a Hamilton manometer, and F by a 
Shipley optical recording rotameter. Equimolar 
concentrations of the following racemic hydro- 
chlorides were injected intra-arterially : I. artere- 
nol, II. cobefrine, III. epinephrine, IV. 3,4- 
dihydroxy ephedrine, and, V. N-isopropyl 
arterenol. The results indicate that the vascular 
beds differ greatly in their sensitivity to sympa- 
thomimetic constrictors and dilators. In the 
kidney, III increases the VR the most; and IV 
and V have practically no effect. In the leg, how- 
ever, I increases VR the most; and IV and V de- 
crease the VR markedly. II is always less active 
than I in increasing the VR. The mesentery ex- 
hibits intermediate responses. The results also 
show that while epinephrine is the most active 
vasoconstrictor it is not the most active pressor 
agent, because it also possesses marked dilator 
activity which tends to diminish its pressor effect. 

The effect of rutin on oxygen toxicity in rats. 
SHannon C. AtLEN and TatBor G. Morrarorti 
(by invitation). From the Pharmacology Division, 
Bureau of Agricultural and Industrial Chemistry, 
U. S. Department of Agriculture, Albany, Cali- 
fornia. It has long been known that high O, ten- 
sions are toxic and they have been shown by other 
investigators to inhibit certain of the enzyme sys- 
tems involved in cellular metabolism. On the 
theory that such inhibition might be reversed by 
a physiologic antioxidant Puig Muset and Val- 
decasas (1946) exposed rats to 100% O» after pre- 
treatment with vitamin P (eriodictyol) and found 
that it reduced the toxic effects. We have at- 
tempted to repeat their experiments using rutin 
and quercetin as vitamin P substances. Rutin, 
given in a single dose just before the experiment, 
had no effect on survival rate, weight loss or gross 
pathology of rats. When given in the diet and/or 
drinking water available throughout exposure to 
O:., or in daily subcutaneous injections for 10 
days previous to exposure, rutin and quercetin 
caused earlier deaths and fewer survivals. The most 
striking characteristic of the gross pathology of 
rats dying during exposure to O, is the marked 
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hydrothorax and resulting lung collapse. There jg 
a considerable body of experimental support for 
the theory that rutin exerts its physiological 
effects through the protection of circulating epi- 
nephrine and it has been shown by others that 
epinephrine has a dilator effect on pulmonary 
capillaries and enhances the susceptibility of young 
rats to O2 poisoning. This effect of rutin is further 
substantiated by the observations of R. H. Wilson 
of this laboratory that rats treated with rutin are 
more susceptible than controls to death from 
pleural edema following thiourea administration. 

Mode of action of antihistaminics agents. 
Litt1an ALonso (by invitation), Maxine Apams 
(by invitation), Loursre Gopparp (by invitation), 
Marion JAEGER (by invitation), and J. T. Lrrca- 
FIELD, JR. Chemotherapy Division, Stamford Re- 
search Laboratories, American Cyanamid Company, 
Stamford, Connecticut. Four antihistaminic agents, 
Pyribenzamine, Neoantergan, Chlorothen, and 
Benadryl, were studied for mode of action on 
atropinized guinea pig ileum. The concentrations 
of the antagonists used in these experiments ranged 
from 0.0004 micrograms/100 ml. to 40 micrograms/ 
100 ml. of bath fluid, and those of histamine di- 
phosphate from 0.3 micrograms/100 ml. to 5250 
micrograms/100 ml. of bath fluid. For each antago- 
nist the complete experiment was obtained on the 
same muscle strip, and a total of seventeen differ- 
ent experiments were carried out using the four 
different antagonists. The results of these studies 
indicate that the law of mass action is obeyed over 
a thousand-fold concentration range of both hista- 
mine and antagonist. These results are in agree- 
ment with the theory that histamine and the,above 
antagonists compete for the same cellular re- 
ceptors. 

The effect of rutin and quercetin on scorbutic 
guinea pigs. ANTHONY M. AmsBrose. From the 
Pharmacology Division, Bureau of Agricultural 
and Industrial Chemistry, U. S. Department of 
Agriculture, Albany 6, California. Studies sug- 
gesting the use of flavone glycosides in the treat- 
ment of hemorrhagic manifestations of scurvy have 
been summarized (Nutritional Reviews 1943 and 
1944). Evidence is based upon observations that 
foods rich in natural vitamin C are more effective 
than equivalent amounts of synthetic ascorbic acid 
in maintaining the integrity of the capillary wall. 
Studies have been undertaken to demonstrate the 
effect of rutin and quercetin in supplementing the 
action of subminimal doses of ascorbic acid i 
guinea pigs on a scorbutogenic diet. Young guinea 
pigs were placed on a scorbutogenic diet (Arch. 
Biochem., 12: 375, 1947), to which was added 
Brewer’s yeast to make 1%. Supplements of cod 
liver oil, 1 ml., were fed per os every 5 days. Other 
supplements, rutin 100 mgm., quercetin 100 mgm, 
(contained in } ml. of propylene glycol), or & 
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corbic acid 0.2 or 0.4 mgm. (contained in } ml. of 
water) were fed daily during the course of the 
experiment. Guinea pigs on the scorbutogenic diet 
when fed rutin or quercetin alone showed no im- 
provement. However, when these same supple- 
ments were fed in conjunction with 0.2 or 0.4 
mgm. ascorbic acid mortality, compared with as- 
corbic acid controls, was reduced and the general 
appearance of the animals improved. Tentatively 
it may be concluded that rutin or quercetin both 
appear to have a sparing action on subminimal 
doses of ascorbic acid in the scorbutic guinea pig. 
Quercetin appears to be more effective than rutin, 
but this may be explained by the difference in 
molecular weight of the two substances. 

The effect of rutin on blood pressure in dogs 
and rabbits. ANTHony M. Amsrose. From the 
Pharmacology Division, Bureau of Agricultural 
and Industrial Chemistry, U. S. Department of 
Agriculture, Albany 6, California. The effect of 
rutin on blood pressure in experimental animals 
has been variously reported. Fukuda (Arch. exp. 
Path. pharmakol., 164: 685, 1932) has reported a 
pressor effect in rabbits and frogs, while Czimmer 
(ibid. 183 :587, 1936) has observed no effect on blood 
pressure in cats. In conjunction with studies on 
capillary permeability the effect of rutin on blood 
pressure has been studied in dogs, under intra- 
venous barbital anesthesia, and in rabbits, under 
oral urethane anesthesia. In 5 dogs in which rutin 
was administered intravenously in doses of 5, 
20, or 100 mgm./kgm. the effect on blood pressure 
was invariably depressor. The fall in blood pres- 
sure was in the order of 70 mm. Hg and usually 
returned to normal within 3 minutes. The size of 
the dose of rutin had no particular influence on the 
magnitude of the fall in pressure, but the time of 
restoration to normal pressure increased with the 
dosage. In 6 rabbits, in which 100 mg./kgm. was 
injected intravenously, five showed a fall in blood 
pressure similar to that observed in dogs, in two 
of which the blood pressure returned to within 10 
mm. of the normal value and in three the blood 
pressure rose to about 20 mm. above the normal 
after the initial fall, with a gradual return to 
normal. In one rabbit the effect was initially pres- 
sor, followed by a depressor effect, and return to 
approximately normal within } hr. after adminis- 
tration. 

Parasiticidal activity of thioarsenites in man. 
Hamitron H. ANDERSON, HerBert G. JoHNSTONE 
(by invitation), and A. PeXa CHavarria (by 
invitation). University of California Medical School, 
San Francisco, California, and Hospital San Juan 
de Dios, San Jose de Costa Rica, A. C. The di- 
thiocarboxymethyl and dithiocarboxyphenyl de- 
tivatives of p-carbamidophenyl arsenous oxide 
have exhibited activity against E. histolytica in 
vitro and in infected macaques (J. Pharmacol., 
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91: 112, 1947). During the course of field trials in 
human amebiasis, the thioarsenites were employed 
against other human parasites. The adult (65 
kilo) dose was 200 mgm. given orally thrice daily 
for 10 days. There were 12 persons harboring 
Strongyloides stercoralis, only one of whom was 
cleared; 2 with Balantidium coli, both cleared; 
1 with Fasciola hepatica, with uncertain results; 
and 2 with Leishmania tropica and 3 with Tre- 
ponema pertenue, none of whom were cleared. In 
each case tests of urine, blood, liver and kidney 
function showed no change during or after treat- 
ment, except increases in hemoglobin levels and 
body weight due to improved nutrition and bed 
rest. No evidences of drug intolerance developed 
except nausea in 2 which was controlled by salol 
coating of tablets. 

The action of methadon upon the respiration 
of rat diaphragm and liver and kidney cortex 
slices. ArrHur L. BacHELor and Henry W. 
Ex.torr (introduced by Brenepicr E. ABREv). 
Division of Pharmacology and Experimental Thera- 
peutics, University of California Medical School, 
San Francisco. The action of methadon upon the 
respiration of rat cerebral cortex slices has been 
previously reported (Elliott, Warrens, and James; 
J. Pharmacol., 91: 98, 1947). The studies have been 
extended to include other tissues using methods 
described in the reference cited. Pieces of young 
rat diaphragm and liver and kidney cortex slices 
were subjected to concentrations of methadon 
which (a) stimulated (0.0005M), (b) produced a 
delayed inhibition (0.001M) and (c) strongly in- 
hibited (0.002M) brain slice respiration. The re- 
sults are summarized in the following table. 






































Tissue Concentration 
0.0005M |  0.001M 0.002M 
ae te as ee Oe ae 
as | 
% | min. | % | min. % | min. 
Diaphragm | 153 | 30 | 120 | 15 | 134 | 15 
110 | 9 | 57 | 9% 5 | 96 
ey 
Kidney s2 | 9 | 34 | 9 | 16 | 9% 
Liver 56 | 9 | 22 | 9% 7 | 90 








E = Qa: as per cent of control. T = Time of maximum 


effect. 


The dual effect of methadon found for brain slices 
was shown to an even greater degree by diaphragm. 
Both 0.001 and 0.002M methadon produced a de- 
layed inhibition of diaphragm respiration but all 
concentrations increased the oxygen consumption 
of diaphragm more than they stimulated brain 
respiration. There was no evidence of stimulation 
of liver or kidney cortex respiration at any time 
after addition of the drug. The selective stimula- 
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tion of brain and diaphragm respiration is in 
marked contrast to the action of dinitrophenol 
which has been shown to increase the oxygen con- 
sumption of all tissues included in these studies. 

The maintenance of mean pulmonary arterial 
pressure after extreme right ventricular damage 
in the dog. Aucustus C. P. Baxkos (introduced 
by Cuares F. Morean). Dept. of Physiology and 
Biophysics, Georgetown University School of Medi- 
cine, Washington, D. C. Severe right ventricular 
damage was produced in barbitalized and hepa- 
rinized dogs by repeated charring with a soldering 
iron as described by I. Starr (Am. Heart J. 26: 
291, 1943). Simultaneous mercury manometric 
recordings of mean systemic and pulmonary arte- 
rial pressure fluctuations were made from direct 
cannulations of the carotid and a right pulmonary 
arterial stem branch respectively. Peripheral 
venous pressure was determined directly by can- 
nulation of the femoral vein. The degree of right 
ventricular damage produced was ascertained at 
the termination of each experiment by grossly 
estimating the area of epicardial surface charred 
and the depth of charring; thus over 75 per cent 
necrosis of the right ventricular muscle could be 
obtained. No gross pulmonary edema or congestion 
was noted at this time. The results of these pre- 
liminary studies on nine dogs showed that follow- 
ing the production of severe right ventricular 
damage the mean pulmonary and systemic arterial 
pressures had not changed significantly from pres- 
sures recorded prior to the damage. Similarly the 
peripheral venous blood pressure also remained 
fairly constant as previously reported by Starr. 
It was further observed that coincident with left 
ventricular systole the right ventricle showed 
passive enlargement and failure of active contrac- 
tion. In two of these experiments, subsequently 
produced left ventricular damage resulted in a 
simultaneous decline in the pressures of both the 
pulmonary and systemic arterial systems. The re- 
lationship of these experiments to the dynamics of 
right ventricular failure is yet to be considered. 

The adrenergic properties of antihistaminic 
drugs determined by electrical measurements. 
T. C. Barnes. Dept. of Pharmacology, Hahnemann 
Medical College and Hospital of Philadelphia. 
In the “‘oil-cell’? method (Barnes and Beutner, 
Science 104: 569, 1946) drugs are placed at the 
interface between saline and an oil layer and the 
resulting phase-boundary potential is measured. 
For example the negative potential produced by 
acetylcholine and prostigmine (Barnes, Arch. 
internat. Pharmacodynamie 73: 386, 1947) may 
explain their stimulating action. The oil (repre- 
senting the lipoid layer on the living cell) is held 
in a cup on a U-shaped glass tube immersed in 
saline. To avoid possible short circuits along the 
glass surface the drug solution and the saline on 
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the opposite side of the oil layer may be introduced 
by two separating funnels dipping into a vessel of 
oil. The triglyceride oils have the special property 
of dissolving sympathomimetic drugs and thereby 
establishing a negative phase boundary potential 
(Barnes, Anat. Rec. 96: 87, 1946, Seventeenth 
International Physiological Congress 60: 1947), 
Acetylcholine has no effect on these oils. It was 
surprising to find that benadryl and pyribenzamine 
behave like sympathomimetic drugs on the tri- 
glyceride oils. 0.05% benadryl produced 40 my, 
negative on triacetin in saline. 0.05% pyribenza- 
mine produced 45 mv. negative on triacetin. His. 
tamine has no electrical effect on triacetin, 
The results emphasize the possible adrenergic 
properties of these drugs. According to Sherrod 
pyribenzamine potentiates the pressor action of 
epinephrine. Loew has reported experimental bron- 
chodilatation with benadryl. 

Phase-boundary potentials of some analogs of 
prostigmine. T. C. Barnes. Dept. of Pharma- 
cology, Hahnemann Medical College and Hospital 
of Philadelphia. Prostigmine has outstanding elec- 
trical activity in vitro (Barnes, Anatomical Record 
96: 87, 1946, Fed. Proc. 6: 74, 1947. Arch. internat. 
Pharmacodynamie 73: 386, 1947). The _phase- 
boundary potentials of several analogs of prostig- 
mine are shown in the table. Drugs were added to 

















0.001M on|0.001M on| 1 M8. on |10 mg. on 

Pron, [Perel auntacl | hss the 
m?. mv. mv. mo, 
PS Seepage 44 28 75 110 
Prostig..........00+. 54 60 96 130 
MWaMB......:....... 50 60 90 145 
Ne-iM)............. 40 57 90 155 
Nu-l197............. 45 60 41 100 
NetOB, 4 5...-00+. 40 60 47 122 
MetBM..........05 34 60 71 123 
WeaM®.........:... 47 60 69 130 
We-ll¥B.........:... 36 51 60 120 








200 cc. of aqueous medium containing the oil cup 
(Barnes and Beutner, Science 104: 569, 1946). 
In the first column are numbers of the compounds. 
For chemical and biological data see Aeschlimann 
and Stempel in the Barell Volume, Basle, p. 306, 
1946. The negative phase-boundary potentials in 
millivolts are recorded in the next four columns. 
Columns two and three are potentials produced by 
0.001 molar concentrations in saline in contact 
with cresol and with guaiacol. The last two columns 
list potentials of one milligram and of ten milli- 
grams at the interface between nitrobenzene and 
200 cc. of equal parts saline and 0.1% sodium oleate. 
The data indicate the pronounced electrogeni¢ 
action of all prostigmine analogs. Further studies 
may explain individual differences. 

The toxicity of polyallyl alcohol. T. R. W. 
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Barnes (introduced by Cuarues H. HINeE). 
Division of Pharmacology and Experimental Thera- 
peutics, University of California Medical School, 
San Francisco. When administered intragastrically 
gs a 50% aqueous solution, polyallyl alcohol pro- 
duced no gross toxic effect in mice or rats which 
received as much as 27 gm./kg. Single administra- 
tions were made to 30 animals of each species, 
which were observed over 10 days. Skin irritation 
was tested on rabbits according to the method of 
Draize, et al. (J. Pharmacol., 82: 377, 1944). A 
saturated solution of polyallyl alcohol in ethanol 
was applied to the shaved dorsal surface of albino 
rabbits. It produced neither irritation nor systemic 
eflects in amounts up to 4.0 gm./kg. Only a slight 
conjunctivitis resulted after instillation of a 50% 
aqueous solution of polyallyl alcohol into the eyes 
of rabbits. On sacrifice of all groups at the end of 
10 days, neither gross nor microscopic pathologic 
changes were observed. Polyallyl alcohol is a poly- 
mer of allyl alcohol, and has a molecular weight of 
550 and an average degree of polymerization of 
9.5. Polymerization apparently abolishes the toxic 
properties of the parent allyl compound. 
Toxicological and pharmacological data con- 
cerning 2-benzyl-imidazoline hydrochloride (Pris- 
cl). W. Barrett, A. Cameron, N. HANSEN, 
E. Herrotp, A. Mackenziz, B. Ricwarps, F. 
Rora, J. SmirH (all by invitation), (introduced 
by F. F. Yonxman). Division of Pharmacology, 
Research Department, Ciba Pharmaceutical Prod- 
ucts, Inc., Summit, New Jersey. A continuing study 
of Priscol’s action has yielded data which have 
confirmed and extended the original work of Meier 
and his associates (R. Meier and R. Mueller, 
Schwz. med. Wschr. 69: 1271, 1989; R. Meier and 
R. Mueller, ibid. 71: 1206, 1941). Toxicity: LDso 
white rats I.V.—85-95 mg./kg.; I.P. 100-125 
mg./kg., and p.o. 1200-1400 mg./kg. Dogs have 
tolerated orally up to 140 mg./kg. with subsequent 
recovery. Doses of 2.5, 5.0 and 10 mg./kg. have 
been administered per os 5 days a week for 60 
days to dogs without revealing any significant 
manifestations of toxicity as determined by weight 
curves and hematological studies. The final re- 
sults of this test, which is to continue another 30 
days, will be reported. Priscol has positive, ino- 
tropic action upon isolated, perfused hearts of the 
guinea pig and cat. Doses from 5.0y to 2.0 mg. 
stimulate the former without concomitant or sub- 
sequent evidences of inhibition. Doses from 5.0 
to 200y stimulate the feline heart with a slight, 
secondary inhibition after the highest. In the 
canine heart-lung preparation doses of 50 to 100 
mg. exerted a mild, positive inotropic effect; 
lower doses exhibited no action, and doses total- 
ling 200 mg. caused no evidences of toxicity. 
Warburg studies have indicated that concentra- 
tions less than 5.0 mg./cc. do not inhibit tissue 
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respiration. The tissues studied have included 
renal, hepatic and cardiac slices from the rat and 
also feline cardiac slices. The minimal inhibitory 
doses varied from 5.0 to 20 y/ml. The kidney of 
the rat was most sensitive, and the feline heart 
least. The drug has revealed mild oxytocie and 
smooth-muscle-stimulating properties. 

Effect of ion-deficient Locke’s solution on 
guinea pig ileal responses to histamine, acetyl- 
choline, electrical stimulation. W. Barrett (by 
invitation), B. Craver. Division of Pharmacology, 
Research Department, Ciba Pharmaceutical Prod- 
ucts, Inc., Summit, New Jersey. Duplicative 
control responses to the stimulants were elicited 
from the ileal strip perfused with normal Locke’s 
solution, ‘after which perfusion with deficient 
Locke’s solution was initiated and the responses 
followed until constant. Then the effects of adding 
variabi2 increments of the missing salt to the bath 
were determined before determining the effects 
of reperfusion with normal Locke’s solution. The 
deficient solutions lacked calcium, magnesium or 
potassium alone or by pairs. The effects of each 
deficiency were reversible since sufficient reper- 
fusion with normal Locke’s solution always re- 
stored responses. The following table summarizes 
the results : 








se oo Action of increments meget 
Mg increase low doses—0; 1.0 | normal re- 
mg./cc.—decrease sponses 
Ca absence normal responses normal re- 
sponses 
K marked decrease | slight increase normal re- 
sponses 
Ca-Mg | absence Mg—O; Ca—normal | normal re- 
sponses 
Ca-K | absence K—O; Ca—increase; | normal re- 
K + Ca—normal sponses 
Mg-K_ | absence Mg—O; K—in- | normal re- 
crease; Mg + K— sponses 
normal 














The last 5 solutions caused loss of responsiveness 
to electrical stimulation; this was always the first 
stimulant to become ineffective. Intestine sensi- 
tized to horse serum and perfused with Ca-deficient 
solutions did not respond to the antigen until 
40-80 y/cc. of Ca had been added to bath. 
Response of experimental lymphoma to certain 
organic sulfides, sulfones and chlorides, ALLAN 
D. Bass. Pharmacology Department, Syracuse 
University. It has been previously shown that 
bis-, (chloroethy])sulfide is a lymphocyte destroy- 
ing agent. Certain organic sulfides, sulfones and 
chlorides have been selected for this study in the 
hope of finding a less toxic agent with lympholytic 
action. Mouse tumor 6C3HED was used. The 
chemical used was administered intraperitoneally 
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to approximately ten C3H mice bearing the trans- 
planted lymphosarcoma. Growth curves were 
plotted for each substance |tested. Propylne gly- 
col was used as a solvent or diluent where possible, 
but in a few instances a propylene glycol-ethyl 
alcohol mixture was required, and in a few 
instances a coconut sil emulsion was employed. 
Toxicities were first determined in Rockland white 
mice. Roughly one fourth of this dose was found to 
be near the minimum lethal dose for the tumor 
bearing C3H mice. Of the compounds studied 
acetodichlorohydrin proved the most effective 
agent. Certain problems arising from the use of 
solvents or diluents producing non specific tissue 
damage will be discussed. These factors were found 
to be important because of the relationship of non 
specific tissue damage to lymphoid tumor regres- 
sion. 

The effectiveness and toxicity of methadon. 
Rosert C. BatreERMAN and ABRAHAM M. OsHLAG 
(by invitation). Department of Therapeutics, New 
York University College of Medicine. In a group of 
150 hospitalized and 30 ambulatory patients, 
methadon in doses of 2.5 to 20.0 mg. in a single dose 
or in repeated doses several times daily controlled 
pain in only 40 per cent of the trials when adminis- 
tered orally and 76 per cent of the trials when used 
parenterally. Toxic symptoms such as dizziness, 
nausea, vomiting, weakness and drowsiness were 
frequently noted occurring in hospitalized patients 
in 23 and 40 per cent for parenteral and oral ad- 
ministration respectively and 80 per cent for am- 
bulatory patients. When patients above the age 
of 50 receive the drug repeatedly for several days, 
severe mental confusion and toxic psychosis was 
noted in 30 per cent of the trials. Methadon is 
not a satisfactory analgesic. The high incidence of 
untoward reactions noted after chronic adminis- 
tration and in ambulatory patients limit its clinical 
usefulness. 

Infectivity of sporozoites of Plasmodium Cathe- 
merium 3H2 exposed in vitro to hen and canary 
bloods. Harry Beckman. Marquette University 
School of Medicine. Mosquitoes carrying the 
sporozoites of P. cathemerium 3H2 were ground in 
Locke’s solution and added simultaneously to 
freshly drawn canary (susceptible) and he 
susceptible) bloods. The two blood-sporozoite mix- 
tures were incubated with gentle agitation at 
41.5°C., and at thirty-minute intervals through 
two and a half hours increments representing one 
mosquito each were withdrawn and injected intra- 
muscularly into canaries, the peripheral blood of 
these birds being subsequently examined from the 
fifth to the sixteenth days, inclusive. Birds failing 
to become positive were challenged by mosquito 
bite. Trials were run at sufficient intervals that 
at least one complete three week sporozoite-to- 
sprozoite cycle lay between. Of the total of eighty 
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canaries injected with sporozoites previously jn. 
cubated in canary blood, seventy-eight (97.5%) 
showed patent blood infections; of the seventy. 
six canaries injected with sporozoites previously 
incubated in hen blood, two (2.6%) showed patent 
blood infections. All birds failing to become pogi- 
tive were subsequently successfully infected by 
mosquito bite. It would appear that the blood of 
the hen contains a factor capable of preventing 
patency of P. cathemerium 3 H2 in canaries injected 
with sporozoites previously incubated in it. 

Studies on a heparin-like compound, algarin. 
ALBERT J. BeGaNny (by invitation) and Joszpy 
Serrrer. Wyeth Institute of Applied Biochemistry, 
Philadelphia, Pa. Algarin is a sodium salt of an 
alginic acid disulfuric ester containing 15-17% 
sulfur. In common with other polysaccharide. 
polysulfuric acid esters it is a powerful antico- 
agulant in vivo as well as in vitro. It differs from the 
heretofore described substances of this class in its 
relatively low toxicity and failure to produce 
hemorrhage of the viscera. Large doses do not af- 
fect the blood pressure when injected intm- 
venously. In this study data is presented com- 
paring Heparin and Algarin by intravenous in- 
jection in rabbits, cats, and dogs. Algarin appears 
to be 3-7; as active as Heparin depending on 
species employed. When these ratios are employed 
the intensity and duration of effect are practically 
identical for Algarin and Heparin. Algarin is not 
inactivated by the liver. It is antidoted by intra- 
venous injections of protamine sulfate or toluidine 
blue. 

Prolonged depressor effect of water soluble 
organic nitrates. JosepH G. Birp (introduged by 
Joun C. Krantz, Jr.). Department of Pharma- 
cology, Univ. of Maryland, School of Medicine, 
Baltimore. It has been observed that no reduction 
of blood pressure in the dog is produced by the 
intravenous injection of the sodium salt of glycolic 
acid nitrate in doses equal to effective amounts of 
glyceryl trinitrate. However, larger doses evoke 4 
depressor response more prolonged than responses 
to glyceryl and erythritol nitrates. Of particular 
interest is the insensitivity of the lowered arterial 
pressure to repetition of the dose of glycollate 
nitrate although the foregoing nitrates still produce 
their transient depressor action. Malic and tartaric 
acids have been nitrated and are being studied. 
Water solubility appears to be an important factor 
in the action of organic nitrates. 

An examination of potentiating action of aspirin 
upon codeine in raising the pain threshold. D. D. 
BonnycastLE and JacoB MoLianp (by invitation). 
Departments of Pharmacology, Yale School of 
Medicine, and University of Oslo, Oslo, Norway. 
In this investigation a modification of the 
D’Amour-Smith radiant heat apparatus has been 
employed. Rats were used as the test animals, 
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and in carrying out this experiment special con- 
sideration has been given to certain factors which 
we have shown to be important in this type of 
work, viz. 

(i) Training periods are necessary for the ani- 
mals before use. 

(ii) A daily cut-off time of sti..ulation must be 
established to avoid injury which might impair 
the animals’ usefulness in the carrying out of sub- 
sequent tests. 

(iii) An adequate statistical design should be 

used for this type of work. 
Acetylsalicylic acid in dose levels that have little 
or no effect upon the pain threshold have been 
used with graded doses of codeine sulphate. The 
dose levels of codeine sulphate range from those 
that are without effect to ones having a definite 
action in raising the pain threshold. 

Re-evaluation of the effectiveness of metrazol 
as an analeptic agent in barbiturate depression, 
WatterR M. Booker, Davin M. FReENcuH, PEDRO 
A. Motano, and Ceci, Ruopes (introduced by 
A.H. Matoney). From the Department of Pharma- 
cology, College of Medicine, Howard University, 
Washington, D. C. A growing controversy is more 
and more imminent as to the effectiveness of met- 
razol in overcoming barbiturate depression. In- 
teresting divergent pieces of experimental evidence 
have been published. The increasing widespread 
use of pentothal sodium as an anesthetic agent has 
accentuated and sharpened the opposing views. 
We present evidence showing that metrazol is 
effective in stimulating respiration and even arous- 
ing animals depressed by pentothal sodium. Groups 
of dogs have been anesthetized by administering 
pentothal sodium intravenously at 20, 30, 40 and 
50 mgm./kgm. body weight, and the mgm./kgm. 
ratio of metrazol necessary to restore normal res- 
piration and arouse the animals at each level of 
barbiturate administration was determined. Fig- 
ures varying from 125 mgm./kgm. body weight to 
500 mgm./kgm. body weight of metrazol are pre- 
sented, in relation to the varying dosage levels of 
pentothal administered. In a number of animals, 
blood pressure tracings, expired air values, and 
arterial oxygen saturation values have been ob- 
tained. Our evidence seems to show that although 
respiratory rate may be increased in most instances 
where high doses of metrazol are used, the depth 
of respiration is of much more importance in im- 
proving the condition of the animal. This is shown 
by oxygen saturation of arterial blood and by the 
state of the blood pressure. 

The mechanism of the extraction of bromsul- 
falein from blood plasma by the liver. Ratpx W. 
Braver and Riva L. Pessorri (introduced by 
Cuarpman ReyNoups). Department of Pharma- 
cology and Experimental Therapeutics, School of 
Medicine, Louisiana State University, New Or- 
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leans, La. Bromsulfalein (BSP) forms compounds 
with various plasma proteins. With bovine plasma 
albumin (crystalline) (CBPA) the reaction in- 
volves one molecule of dye and one of protein, 
and is reversible (dissociation constant 7. 10~*). 
In human plasma most of the BSP is associated 
with the true albumin fraction. Liver homogenates 
likewise form non-dialyzable complexes with the 
dye. Rat liver slices incubated with low concen- 
trations of BSP in Krebs solution take up insig- 
nificant amounts of the dye. With increasing 
concentrations of BSP dye uptake by the tissue 
occurs in such fashion that a constant BSP concen- 
tration remains in the supernatant despite con- 
siderable further increase in the initial dye 
concentration. Once the storage capacity of the 
liver slices is exceeded, all of the excess dye appears 
in the supernatant. The addition of CBPA to the 
Krebs solution reduces the fixation of BSP by the 
liver. In perfused rat livers the percent dye ex- 
traction from Locke’s solution is almost indepen- 
dent of the initial concentration. Increased per- 
fusion rates, or the addition of CBPA to the 
perfusion fluid reduces the proportion of BSP 
extracted. Continuous i.v. BSP infusion (normal 
dogs) produces steady plasma and bile levels, 
biliary excretion at 70-100% infusion rate. In each 
animal a constant proportion (60-85%) of the dye 
is removed from blood passing through the liver, 
regardless of the systemic plasma level. These and 
related results obtained under various abnormal 
conditions indicate a minimal participation of the 
RE system in the extraction of BSP from plasma. 
Instead, an exchange of protein bound dye between 
plasma and hepatic cells is proposed as the basic 
mechanism. 

The physiological disposition of acetophenet- 
idin (p-ethoxyacetanilide) in man. Bernarp B. 
Bropig and Jutius AxeELRop (by invitation). 
Department of Biochemistry, New York University 
College of Medicine, and New York University 
Research Service, Goldwater Memorial Hospital, and 
Laboratory of Industrial Hygiene, N. Y.,.NwY. 
Previous work concerning the metabolism of ace- 
tanilide (unpublished) has shown that acetanilide 
deacetylates in small part in the body to aniline, 
the precursor of the substance which oxidizes 
hemoglobin to methemoglobin, and, in large part, 
to N-acetyl p-aminophenol, an active analgesic. 
The metabolism of acetophenetidin has also been 
studied as part of a program concerning the fate 
of aniline derivatives in the body. The route of 
metabolism of acetophenetidin was shown to be 
as follows: A minor fraction of the drug’ deacety- 
lates to form p-phenetidin (p-ethoxyaniline). This 
compound was shown to be the precursor of the 
substance which oxidizes hemoglobin to methe- 
moglobin. The major fraction of the drug de- 
ethylates rapidly to form N-acetyl p-aminophenol. 
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The short life of the parent drug in the body and 
and its rapid alteration to N-acetyl p-aminophenol 
leads to the conclusion that the analgesic activity 
of acetophenetidin is due to this derived product. 
Preliminary work with N-acetyl p-aminophenol 
indicates that it is an effective analgesic and may 
be given frequently in relatively large doses with- 
out producing methemoglobin. 

Quantitative epinephrine pressor’ effects. 
Rosert V. Brown. Division of Pharmacology, 
University of Tennessee, Memphis. Past experi- 
ments on the pressor responses to epinephrine have 
produced dose-effect curves defined as linear, 
logarithmic, hyperbolic, or exponential. The ef- 
fects were measured as rises in blood pressure by 
some, as peak blood pressures by others. Hjort, et. 
al., (J. Pharmacol. & Exper. Therap. 71: 105, 1941) 
fit their data best with the equation log y = b log 
x + log a, where y is the increase in blood pressure 
and x is the dose of epinephrine. Their data were 
averaged and a single curve was published. In a 
series of experiments in dogs, pressor effects were 
measured both as blood pressure increases and 
as peak blood pressures. Both sets of effects follow 
the log dose-log effect regression line, but the log 
dose-log peak equation, determined by the least 
squares method, yields a much better fit to the 
experimental data than the log dose-log increase 
equation. When the dose is in ugm./kgm., the 
constant, log a, is the intercept where x = 1 or 
log x = 0. The constant, log b, is the slope of the 
regression line. Both constants are measures of the 
sensitivity of any particular animal to the pressor 
effects of epinephrine. They vary from animal to 
animal and each has two values, depending on 
whether increases in blood pressure or peak blood 
pressures are used. It is possible to fit this equa- 
tion to various already published data. The previ- 
ously proposed equations diverge continuously 
from the experimental data as the lower range of 
dosage is traversed. The most accurate dose-effect 
curve, where Y is the peak blood pressure and x is 
in wgm./kgm. is Y = Ax® or log Y = B log x + 
log A. 

On the mechanism of the antitussive action of 
amidone. Marion BueELL (by invitation), Joan 
E.. CopELAND (by invitation) and Etpon M. Boyp. 
Dept. of Pharmacology, Queen’s Univ., Kingston, 
Canada. The morphine-like action of amidone has 
naturally suggested its trial in the symptomatic 
therapy of cough due to the common cold and a 
number of other conditions. If it be accepted that 
amidone is an effective antitussive drug, the ques- 
tion arises as to whether it acts by increasing the 
secretion of bronchial or respiratory tract fluid 
(R.T.F.), or by centrally depressing the cough 
reflex, or in some other manner. The first mode of 
action noted has been investigated using a modifica- 
tion of the technique of Perry and Boyd (J. 
Pharmacol. & Exp. Therap., 73: 65, 1941). Ex- 
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periments were performed upon several species of 
animals, the drug being given both orally ang 
parenterally in a series of doses ranging from 0] 
to 10 mgm. per kilo body weight. In no species 
could there be demonstrated a statistically sig. 
nificant change in the volume output of R.TF, 
In this negative pharmacodynamic action, amidone 
apparently acts like morphine which also has been 
shown to have no effect upon the volume output 
of R.T.F. (Boyd and MacLachlin, Canad. Med. 
Assoc. J., 50: 338, 1944). 

Pharmacological studies of myanesin and 
curare. JoHN C. Burke (by invitation) and 
Cuares R. Linecar. Pharmacological Develop. 
ment Division, E. R. Squibb & Sons, New Bruns- 
wick, New Jersey. The pharmacological action of 
myanesin, 3-(o-toloxy)-1,2-propanediol, has been 
compared with that of d-tubocurarine chloride in 
various animals. Myanesin produces muscular 
relaxation similar in appearance to that of curare. 
Degree of relaxation with both drugs is dependent 
upon dosage, and complete relaxation of postural 
muscles can be accomplished without paralysis 
of respiratory muscles. This paralysis can be used 
as the ‘“‘head-drop”’ end point in the assay or the 
comparison of such drugs. Onset of paralysis with 
myanesin is more gradual in response to dose than 
with curare. Partial paralysis by myanesin is 
characterized by incoordination, stupor and partial 
analgesia, while curare produces only simulated 
muscle weakness. Myanesin occasionally causes 
transient rigidity, frequently nystagmus at the 
peak of paralysis, and nausea and vomiting during 
recovery. These reactions are absent with curare. 
Myanesin shows a wider species difference’in po- 
tency than curare but approximately the same 
therapeutic ratio. d-Tubocurarine chloride is 230 
to 1,000 times as potent as myanesin intravenously 
in different species while the duration of action 
of the two drugs is similar. Myanesin exhibits some 
local anesthetic activity; curare none. Myanesin 
causes severe vasodepression at relaxing dosage, 
and severe cardiac depression or block at respira- 
tory paralyzing dosage. It also causes significant 
hemolysis in vivo and in vitro. The paralyzing action 
of myanesin is due to depression of the central 
nervous system, reaching above the spinal level, 
and to some slight peripheral or myoneural depres- 
sion, while that of curare is peripheral, being ac- 
complished without significant vasomotor, cardiat 
or central nervous system depression. 

A comparison of the effects of ether and cyclo- 
propane on renal function in man. BuRNET, 
Cuartes H. (by invitation), Gorpvon, Esruer B. 
(by invitation), SHorTz, GERALD (by invitation), 
Compton, Davip W. (by invitation) and BEECHER, 
Henry K. Anesthesia Laboratory of the Harvard 
Medical School at the Massachusetts General Hos- 
pital and the Department of Medicine, Massachv- 
setts General Hospital. The effects of anesthesis 
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upon renal clearance of mannitol and sodium para- 
amino-hippurate in 8 patients under ether and 7 
under cyclopropane have been compared. Only 
patients in good clinical condition with essentially 
normal renal function were chosen, and all studies 
were completed before surgical procedures were 
started. Anesthesia was maintained in the second 
plane of the third stage. Average observed changes 
are shown in the table. Individual protocols reveal 











Average changes (per cent) 
. No. 
Anesthesia patients c c Cu/ | Urine 
uM PAH Coan flow 
eae 8 —21.2 | —38.7 | +25 —45 
Cyclopropane....... 7 —32.5 | —53.3 | +35 —42 











some trends and differences not apparent from 
mean values. One subject showed no significant 
change in either mannitol or para-aminohippurate 
clearance during ether; in a few other ether sub- 
jects clearance of both substances following an 
initial drop soon after induction improved as anes- 
thesia continued. This trend toward improvement 
was absent or much less marked in the cyclo- 
propane group. Carbon dioxide contents of the 
serum fell slightly with ether and were unchanged 
with cyclopropane. In so far as could be deter- 
mined, extrarenal factors were excluded or so 
minimized that the observed changes in glomerular 
filtration rate and effective renal plasma flow 
represent effects on the kidneys per se of these 
agents. The high filtration fractions suggest that 
the renal ischemia is at least partly due to effer- 
ent arteriolar constriction. Our data indicate that 
while qualitatively the effects of ether and cyclo- 
propane on renal function are similar, quantita- 
tively those of cyclopropane are more marked in 
reducing renal function. 

Actions and minimally effective doses of 17 
common drugs on perfused hearts of 5 species. 
A. CAMERON (by invitation), M. Laskey (by in- 
Vitation), B. Craver. Division of Pharmacology, 
Research Department, Ciba Pharmaceutical Prod- 
ucts, Inc., Summit, New Jersey. Since a standard 
method for studying the responses to drugs of 
isolated, perfused hearts had become available 
(F. F. Anderson and B. N. Craver, Fed. Proc. 6: 
48, 1947), it seemed valuable to prepare a table 
recording the quantitative and qualitative dif- 
ferences in responses to common drugs of the 
hearts of the usual laboratory animals. Such a table 
as the following would not only be a convenience 
to those employing the Langendorff preparation, 
but might provide clues to modes of drug action 
and cardiac metabolism. 

The use of ultraviolet rays in a screening test 
for some barbiturates and in reading Gutzeit 
papers. W. J. R. Camp, V. A. Gant (by invitation) 
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Drug Cat Rabbit ws Rat Hamster 
Acetyl- 1.0y 0.ly 0.005- 0.005y | 0.005y 
choline 0.0ly 
~ + + ~ om 
Amino- 100-2007 | 100-200y | 10-50y 5.0y 3.5y 
phylline}) + — = + = - 
Antistine | 20-50y | 20-50y 5.0y 5-10y 10y 
Atropine* 20y 20-50y | 10-20y 1-2y 0.5y 
Digifoline |0.025-0.05} 0.05 c.u. | 0.025 c.u.| 0.05-0.1 | 0.1 c.u. 
cu, cu. 
+ + + + + 
Doryl 0.5y | 0.25-0.5y| 0.001- 0.002y | 0.002y 
0.005y 
- oe + oe _ 
Ephe- 0.5-1.0y| 4.0y 0.5y | 2.0y— 1.0-2.0y 
drine 5.0y ' 
+ FF + So ~ 
Epineph- | 0.019y | 0.01- 0.01- 0.01- 0.02y 
rine 0.02y 0.02y 0.02y 
— + + + > 
Hista- variable 0.2y |0.005-0.01} 5.0y 10-20y 
mine y 
> ce - - + 
Mecholyl 1.0y 0.5-1.0y | 0.002- 0.005y 0.005y 
0.005y 
i 4 os of, he 
Papaver- | 50-100y | 50-100y | 2.0-5.0y| 5-10y 0.5y 
ine + = i + = 
Pituitrin | variable {0.002 I.U.| 0.002- 0.001- 0.01-0.02 
(S) 0.004 0.002 I.U. 
Li. LU. 
+ + + = 
Priscol 5-20y | 200-300y| 5.0y 1l0y 10-20y 
+ ~ + = = 
Privine 20-50y 10y 0.5y 1.0y 0.5-1.0y 
Pyribenz- | 20-50y 50y 5.0y 5-10y 10y 
amine _ = ~ - = 
Tetra- variable | variable 20y 10y | 3.0-5.0y 
ethyl - - - 5 
ammo- 
nium 
bro- 
mide 
Trasen- 20-100y | 50-100y 5-10y 3.0y 5-10y 
tine - _ - - ~ 




















* This dose mildly inhibits cardiac action, but lower doses 


(2-8y) block effective doses of Doryl and Mecholyl. + = stimula- 
tion. — = inhibition. 


and Joun F. Pott (by invitation). Dept. of Toxi- 
cology and Pharmacology, Univ. of Ill. College of 
Medicine, Chicago 12. When a large number of 
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toxicological analyses are to be made, any procedure 
which will expedite or simplify the procedures is 
of importance. The number of substances dis- 
pensed in colored capsules is rather limited, and 
from the viewpoint of toxicology really limited to 
a few very commonly used barbiturates. Occa- 
sionally one may find remnants of colored capsules 
in the stomach contents. The dyes used in the 
capsule are not sufficient to distinctly color the 
specimen but are in sufficient quantity to reveal a 
very definite fluorescence when exposed to filtered 
ultraviolet rays. While this procedure is not in- 
dicative of barbiturates, since other materials, 
e.g., Benadryl, are dispensed in colored capsules, 
it is helpful in shortening chemical procedures 
when a history is wanting and the fluorescence is 
positive. Naturally the absence of a fluorescence 
should not exclude analysis for barbiturates. 
A second use for the ultraviolet lamp is for a more 
accurate measuring of the stain on Gutzeit paper. 
A golden glow is seen to sharply limit the area of 
unchanged mercuric bromide. The strip is marked 
under the light and compared with standard meas- 
urements similarly made. We have found that 
strips negative to the eye show a definite fluores- 
cence. While there is a slight increase in the sen- 
sitivity we feel the ease in accurately reading the 
strip is of more importance. 

The acute toxic effects of dicumarol. Roser 
Marie Carson (by invitation) and Lioyp D. 
SeaGER. Department of Pharmacology, The Wo- 
mans Medical College of Pennsylvania. The ob- 
servations of Rose, Harris and Chen, Proc. Soc. 
Exp. Biol. and Med., 50: 228, 1942 on the toxic 
effects of dicumarol have been largely confirmed. 
In addition a direct toxic effect of the drug on the 
heart has been found. In the cat, rabbit, rat and 
mouse the intravenous or intraperitoneal injection 
of 100 to 300 mgs. per kg. produces death within 
a few hours. Death is preceded by convulsions. 
Animals biopsied during convulsions have invaria- 
bly shown cardiac arrest usually involving both 
auricles and ventricles and often presenting fibril- 
lation. Blood pressure tracings show cardiac accel- 
eration with little change in pressure until the 
terminal abrupt fall. The frog also presents cardiac 
arrest after the lymph sac injection of 200 mgm. 
per kg. It is suggested that the convulsions from 
large doses of dicumarol are asphyxial in nature 
and that the pulmonary edema frequently encoun- 
tered is in part cardiac in origin. 

The LD; of pentobarbital in nursed and un- 
nursed newborn rats. Emmerr B. CARMICHAEL 
and WatTrer H. JoHNson (by invitation). Bio- 
chemistry Department, Medical College of Alabama, 
Birmingham. Young rats less than 24 hours old 
were used. All injections were made intraperi- 
toneally and the animals were immediately placed 
in an incubator to avoid chilling. The stoppage of 
the heart beat was taken as the time of death. The 
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doses employed were 30, 40, and 50 mg./kg. body 
weight. The rats were separated into three weight- 
groups: (1) 4.0-4.99 grams, (2) 5.0-5.99 grams, and 
(3) 6.0-7.5 grams. The nursed rats survived a 
larger dose than did those that did not nurse. 
The LDs for the nursed rats seems to be almost 
40 mg./kg. while the LD» for those that did not 
nurse was about 30 mg./kg. 

A comparative study of cyclic and noncyclic 
hydrocarbons on cardiac automaticity. C. JeELLErr 
Carr and Joun C. Krantz, Jr. Department of 
Pharmacology, Univ. of Maryland, School of Medi- 
cine, Baltimore. Muth, Hathaway and Orth (1937) 
showed that arrhythmias frequently occurred in 
the dog’s heart under cyclopropane anesthesia 
when the automatic tissue of the heart was sensi- 
tized by intravenous injections of epinephrine. 
In this laboratory it has been shown that the 
Macacus rhesus monkey behaves in a similar man- 
ner and that cyclobutane anesthesia sensitizes the 
dog’s heart to epinephrine similar to cyclopropane 
anesthesia. In the present study the effects of 
other hydrocarbons related to cyclobutane and 
cyclopropane have been investigated. Anesthesia 
in the dog under cyclobutane, cyclobutene, butane, 
isobutane and cis-trans 2-butene sensitizes the 
automatic tissue of the myocardium to epinephrine. 
Anesthesia under ethylene does not elicit this 
response. Cyclobutane and cyclobutene produce an 
excellent anesthesia in the dog; butane, isobutane 
and cis-trans 2-butene do not evoke satisfactory 
anesthesia in the dog. 

The anaphylactic guinea pig trachea and its 
response to antihistamine and _ bronchodilato 
drugs. Jutio C. CasTILLo (introduced by Bown 
J. pE Breer). The Wellcome Research Laboratories, 
Tuckahoe, 7, New York. In a paper published in 
the Journal of Pharmacology and Experimental 
Therapeutics, 90: 104, 1947, a new method is de- 
scribed for magnifying and recording the constric- 
tions and dilatations of the trachea of the guinea 
pig when exposed to drugs. The technique consists 
in sectioning the entire trachea into 12 rings of 
approximately equal thickness and connecting the 
rings in chain-fashion with short loops of thread. 
The ‘tracheal chain’’, as the preparation is called 
by the authors, is mounted in a tissue bath and 
connected to a light muscle lever for kymographic 
recording. ‘Tracheal chains’? made from guinea 
pigs sensitized to horse serum were found to re- 
spond to small concentrations of the antigen with 
marked contractions which were maintained at 
the same level for a long period of time. In view of 
the close anatomical and physiological relation 
which exists between tracheal and bronchial mus- 
culature, these anaphylactic constrictions of the 
trachea promise to be very useful in the study of 
drugs which may find application in the relief of 
certain types of allergic asthma. The anaphylacti¢ 
spasm, as produced in the guinea pig trachea, dif- 
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fers from that obtained with histamine mainly in 
the fact that it cannot be relaxed by either washing 
nor by the use of antihistamine drugs. Broncho- 
dilator drugs, on the other hand, were found to be 
very effective in relieving the spasm. These results 
stir up interesting speculations as to the role that 
histamine may play in allergic asthma. 

Prolongation of curare action with a peanut oil 
and beeswax vehicle. Haroip F. CuasE and Bani 
K. BuarracHarRyA (by invitation). From the De- 
partments of Pharmacology and Surgery, Western 
Reserve University and The University Hospitals 
of Cleveland, Cleveland, Ohio. The efficacy of a bees- 
wax and peanut oil vehicle (Romansky formula) in 
delaying the absorption of d-tubocurarine has been 
studied by the rabbit head-drop method of assay. 
Control determination of head-drop doses was made 
in a group of nine rabbits using a preparation con- 
taining 0.5 mgm. of crystalline d-tubocurarine per 
ec. of distilled water. This preparation was used to 
titrate the same animals 24 and 48 hours subsequent 
to the subcutaneous injection of 4.0 mgm. per kgm. 
of d-tubocurarine in beeswax and peanut oil, con- 
taining 30 mgm. per cc. The 34.4 per cent and 10.5 
per cent reductions in head-drop doses, found, 
respectively, 24 and 48 hours after the oil injec- 
tions, were statistically significant and were 
assumed to indicate the activity of the residual ef- 
fective curare in the animal. This evidence would 
suggest that prolonged muscular relaxation of spas- 
tic patients following injection of this preparation 
may be due to true curare action rather than to 
what has been termed “‘lissive’’ action. 

The joint antihistaminic effect and acute tox- 
icity of adrenalin and benadry]-HCl. Granam 
Cuen, A. C. Brarron, JR. and CHarLes Ensor (by 
invitation). Research Laboratories, Parke, Davis M 
Company, Detroit, Michigan. In histamine-induced 
bronchospasm of guinea pigs, the 50 per cent pro- 
tective doses of Adrenalin (A), Benadryl-HCl (B), 
and the combination of the two (A + B) were de- 
termined by aerosol treatment as follows: A = 
45.314 5.91 y/L, B= 11.56+1.41y7/LandA+B= 
[21.87 + 2.69 y (A) + 5.63 + 0.78 y (B)]/L. The 
LD50’s of the compounds by intramuscular injec- 
tion in mice were found to be 2.93 + 0.15 mgm./kg. 
for (A), 58.10 + 2.21 mgm./kg. for (B) and 1.20 + 
0.08 mgm./kg. (A) plus 22.00 + 1.52 mgm./kg. (B) 
for the combination. Toxic doses of Benadryl-HCl 
produced an increase in blood glucose from 30 to 
100 per cent in rabbits. The hyperglycemia was 
caused by central nervous stimulation and could be 
prevented by the administration of pentobarbital. 
Benadryl-HCl and Adrenalin given together ex- 
erted independently their hyperglycemic effect. 
The results indicate that the joint antihistaminic 
and hyperglycemic effect of Adrenalin and Bena- 
dryl-HCl is additive while the joint lethal toxicity 
of the two at low dosages of Benadryl-HCl is 
synergistic in nature. 


211 


The electrogram of the papillary muscle. May- 
NARD B. CHENOWETH and SoLoMon Garp (by invi- 
tation). Dept. of Pharmacology, Cornell Univ. Med- 
ical College, New York, N. Y. An isolated cat 
papillary muscle was prepared following the 
method of Cattell and Gold. An additional pair of 
electrodes recorded the electrogram of the muscle. 
Studies were made of the effects of fatigue, injury, 
and rate, and polarity changes. In addition, the 
effects of such drugs as epinephrine, acetylcholine, 
chloroform, digitoxin, veratrine, quinidine, caffe- 
ine, and procaine on the electrogram and myogram 
were studied. 

Effect of some derivatives of subtilin on tubercle 
bacilli and rabbit leukocytes in vitro. YIN-cH’ ANG 
CuIn (introduced by Hamitron H. ANDERSON). 
Division of Pharmacology and Experimental Thera- 
peutics, University of California Medical School, 
San Francisco, California. A number of derivatives 
of subtilin have been prepared by the Western 
Regional Research Laboratory at Albany, Cali- 
fornia. The bacteriostatic action of the methylated, 
ethylated, and glycolated derivatives on Micro- 
coccus conglomeratus, Staphylococcus aureus, and 
Streptococcus faecalis have been found to be three 
times that of the original lots of subtilin (personal 
communication). The original lots and derivatives 
were submitted to this laboratory for the study of 
their bacteriostatic action on tubercle bacilli and 
toxicity to rabbit leukocytes. The bacteriostatic 
concentrations were determined on human tubercle 
bacilli, strain H37Rv, in Dubos’ fluid medium. This 
strain was more resistant to subtilin than the strain 
R1 (reported by the author in Federation Proceed- 
ings, 6: 317, 1947) which was isolated from an active 
case of pulmonary tuberculosis by Dr. G. E. Rock- 
well in 1937 (personal communication) and supplied 
to this laboratory through the Lilly Research Labo- 
ratories at Indianapolis, Indiana. Rabbit leuko- 
cytes were obtained by washing them from the 
peritoneal cavity and the appropriate dilutions of 
subtilin and its derivatives were made from their 
solutions in physiologic saline. The results are 
shown in the accompanying table. It would appear 
that methylated derivatives were twice as active 
as the original samples against tubercle bacilli while 

















Concentration 
pores in ae 
Lot no, | Modication of | |conesntzation | eyes showed 
(in Dubos change after 
medium) | 60 minutes at 
114-Q _— — 1:200, 000 1:1,000 
L1318 _ _ 1: 100, 000 1:1,000 
L1319 CH; 11318 1:200, 000 1:1,000 
L1322 — _ 1:100, 000 1:1,000 
L1329 CHs3 11322 1: 200, 000 1:3,000 
L1330 CHsz 11322 1: 200,000 1:1,000 
L1331 CoHs 11322 1:100, 000 1:1,000 
L1332 C2H, 11322 1:100,000 | 1:1,000 
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only one of them showed an increased toxicity to 
leukocytes. 

Effects of surface active agents on the activity 
of pentobarbital and barbital. V. V. Coxz, 8S. H. 
Hopper (by invitation), and H. R. Hu prev. 
Depts. of Pharmacology and Public Health, Indiana 
Univ. School of Medicine, Indianapolis, Ind. Mix- 
tures of eleven different surface active agents with 
a hypnotic dose of sodium pentobarbital were in- 
jected intravenously into mice and compared with 
mice receiving only sodium pentobarbital. In each 
case the sleeping time was longer with a surface 
active agent than with sodium pentobarbital alone. 
The increase in sleeping time varied from 42 to 105 
per cent. Seven of these surface active agents were 
given 5 minutes before sodium pentobarbital and a 
significant difference from the mixtures was found 
with only one agent, which gave a greater increase 
when given before sodium pentobarbital. Another 
agent (Aresklene 400), which gave the greatest in- 
crease by the first method and essentially the same 
results by the second method, was chosen for study 
with other animals and with sodium barbital. This 
agent caused an 82 per cent increase in average 
sleeping time in rats. Rabbits showed no change in 
sleeping time but non-fatal doses of sodium pento- 
barbital proved fatal given with Aresklene 400. In 
dogs there was a decrease in sleeping time. With 
sodium barbital as the hypnotic agent there was no 
difference in sleeping time in the species tested. 
The time elapsing from injection of sodium barbital 
to onset of hypnosis was markedly less with Aresk- 
lene 400 in mice, rabbits, and dogs while there was 
no difference in rats. 

Effect of anti-cholinesterases upon procaine tox- 
icity. A. C. Conway (by invitation), F. 8. Tine 
(by invitation), and Jutius M. Coon. Department 
of Pharmacology, University of Chicago. An enzyme 
present in blood serum capable of destroying pro- 
caine was described in 1943 by Goldberg et al. 
Kisch demonstrated in vitro that this enzyme was 
not a cholinesterase but that, like cholinesterase, 
it could be inhibited by physostigmine and neo- 
stigmine. In view of this it was thought of interest 
to determine what influence these anti-cholines- 
terase agents might have on the toxicity of pro- 
caine. Studies were conducted on mice and rats. 
The mice were first injected subcutaneously with 
physostigmine salicylate (0.3 mg./kg.) or neostig- 
mine methyl sulfate (0.2 mg./kg.). Procaine hydro- 
chloride was administered intravenously via the 
tail vein about ten minutes later. In the case of 
physostigmine the LD50 for procaine rose from 56 
mg./kg. to 66 mg./kg., thereby indicating a slight 
protective action of physostigmine upon procaine 
toxicity. The severity of convulsions due to pro- 
caine were also markedly diminished. This same 
effect was observed in rats and dogs. When neo- 
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stigmine was tested with procaine an opposite effect 
on toxicity was noted. The LD50 for procaine was 
reduced to approximately 30 mg./kg. Deaths in 
these instances were practically instantaneous and 
no convulsant phase occurred. The failure of phy- 
sostigmine to increase the toxicity of procaine 
indicates that some factor other than its antipro- 
cainesterase effect operates to influence toxicity. It 
appears that this mechanism is lacking in the case 
of neostigmine. This pharmacological difference be- 
tween physostigmine and neostigmine is being 
tested in other animal species. 

Inhibition of histamine hypotension by certain 
heterocyclic substituted ethylamines in the cat. 
By Donan L. Cook (by invitation), W. E. Ham- 
BOURGER, and Martin M. WinBury (by invita- 
tion). From the Pharmacology Laboratories, 
Research Department, G. D. Searle & Co., Chicago, 
Ili. The method described by Wells et al. (J. Phar- 
macol. 85: 122, 1945) for calculating inhibition of 
the histamine depressor response in dogs has been 
used to compare theactivitiesof six compounds with 
diphenhydramine HC] in cats. These compounds 
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have the general formula, X -CH,.-CH,- 
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N(CHs3)2:Z, where X is 8, SO, or SO2; Y is N or 
CH; and Z is HCl or 8-chlorotheophylline. Prelim- 
inary experiments indicated that for each com- 
pound histamine antagonism persisted with only 
slight diminution for at least one hour, permitting 
the assumption that repeated doses would be cumu- 
lative. Three to six animals were, therefore, given 
doses ranging from 0.025 to 3.2 mg./kg. on a geo- 
metric scale. In each experiment the hypotension 
produced by logarithmic doses of histamine di- 
phosphate from 0.125 to 16.0 gamma/kg. was deter- 
mined before and after each successive dose. From 
these data, per cent inhibition at each dose level 
was determined. Curves are obtained when per cent 
inhibition is plotted against dosage. This curve for 
DPH in cats is very similar to Well’s curve for 
DPH in the dog. The data may also be plotted to 
yield a family of parallel straight lines from which 
the relative activities of the compounds can be de- 
rived. The HCl and 8-chlorotheophylline salts of 
dimethylaminoethylphenothiazine are the most ac- 
tive compounds in the series. i 

A pharmacologic comparison of hexaethy] tetra- 
phosphate (HETP) and tetraethyl pyrophosphate 
(TEPP) with physostigmine and neostigmine. 
Jutius M. Coon and Paut R. SALERNO (by invita- 
tion). University of Chicago Toxicity Laboratory 
and the Department of Pharmacology, University of 
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Chicago. Hexaethyl tetraphosphate and tetraethyl 
pyrophosphate have been reported to be potent 
cholinesterase inhibitors. A study of the effects of 
HETP and TEPP on the circulatory system of the 
cat and dog and on the isolated heart, intestine and 
uterus of the rabbit showed that these agents are 
largely similar in action to physostigmine and neo- 
stigmine. In anesthetized cats and dogs HETP and 
TEPP elicited a marked pressor action followed by 
a cardiac slowing which was prevented or abolished 
by atropine or procaine but not by vagotomy. The 
pressor effect was not influenced by nicotinization 
or adrenalectomy but could be abolished by large 
doses of dibenamine-HCl. The isolated heart was 
relatively insensitive to these drugs, tolerating 
without effect a 1:10,000 concentration in the per- 
fusing fluid. Larger quantities depressed the activ- 
ity of the heart. This depression was not affected 
by atropine. Inserted into the perfusion line, the 
first dose caused a decrease in coronary flow and 
subsequent doses caused an increase. The isolated 
intestine was highly sensitive to these agents. Con- 
centrations of 1:10,000,000 HETP and 1:100,000,000 
TEPP, after a latent period, abolished the pendu- 
lum movements and established a peristaltic 
rhythm. This change could be reversed by atropine, 
procaine, thiamine and nicotine, but not by re- 
peated washing. The similar effects of physostig- 
mine and neostigmine were easily reversed by 
washing. The cat and rabbit intestine in situ were 
also very sensitive to the intravenous injection of 
HET? and TEPP. The isolated uterus was insensi- 
tive to these drugs. 

Total body water by D.O tracer study in protein 
depletion. F.Co Tur, V. HoLLANDER, A.S. Keston, 
J.H. MuLHoLLaAND. Department of Surgery, New 
York University College of Medicine. The results of 
astudy of the total body water of depleted patients 
determined by the use of D,O as tracer will be 
presented. 

Protein depletion syndrome and responses to 
hyperalimentation. F. Co Tur, J. H. MuLHOLLAND, 
N. Kuo, Department of Surgery, New York Uni- 
versity College of Medicine. The plasma volume and 
related perimeters were determined in a series of 
patients with marked weight loss resulting from 
disease. Significant deviations from normal were 
found. Some of these patients were then placed on 
hyperalimentative intake and the evolution of 
these perimeters toward normal was followed. 

Pharmacological actions of 2-phenylbenzyl- 
aminomethyl-imidazoline (antistine). B. Craver, 
W. Barrett (by invitation), A. CAMERON (by invi- 
tation), H. Hays (by invitation), G. Hotmaquist 
(by invitation), A. MacKENzIE (by invitation), J. 
Smirn (by invitation). Division of Pharmacology, 
Research Department, Ciba Pharmaceutical Prod- 
ucts, Inc., Summit, New Jersey. The following addi- 
tional data have been secured for Antistine (as the 


hydrochloride, sulfate or methane sulfate) which 
was initially prepared by Miescher, Urech and 
Klarer, and originally studied pharmacologica!ly by 
Meier and Bucher (Schweiz. med. Wschr. 76: 294, 
1946.). The intravenous LD;5» for white rats is 39 
mg./kg. and, as with other antihistaminics, convul- 
sions precede death. Rats tolerated 100 mg./kg. per 
os 5 days a week for 30 days with no evidences of 
toxicity as judged by weight curves and hemato- 
logical studies. Rats given 10 mg./kg. per os 5 days 
a week for 30 days did not evidence tolerance or 
accumulative toxicity as judged by subsequent re- 
sponses to the previously determined LD, and 
LDx3. Doses of 10 to 50y inhibited isolated, per- 
fused hearts. That of the guinea pig was most sensi- 
tive ; the hearts of the rabbit and cat least sensitive. 
The highest concentration that did not inhibit ciliary 
activity was 1:1000. Five preparations have evi- 
denced the potent antihistaminic properties of this 
drug’ (1) Doses of 100 y/kg. markedly inhibited, or 
briefly eliminated the salivary flow induced by the 
intra-carotid injection of histamine in cats. Lower 
doses inhibited histamine’s sialogogic effect; (2) 
doses from,l.0 to 5.0 mg./kg. diminished hista- 
mine’s hypotensive action from 30 to 40% in dogs; 
(3) Doses from 1.5 to 3.0 mg./kg. eliminated the 
intestinal spasm induced by intravenously injected 
histamine (10-20 y/kg.) in ‘‘Thiry-Vella’’ dogs; (4) 
0.1 y/ml. eliminated the stimulating action of 1.0 
y/ml. of histamine diphosphate upon isolated ileal 
strips from the guinea pig; (5) Lungs of the guinea 
pig perfused with solutions containing 1.0 to 10 
y/ml. became unresponsive to histamine. These 
data commend the clinical use of the drug. Its 
therapeutic ratio is high and akin to that of PBZ 
since Antistine is from } to 75 as active antihis- 
taminically, and about 3 to } as toxic. 

A comparison of the fat storage of the iosmers of 
benzene hexachloride in rats. BERNARD Davipow, 
Ernest C. HaGan and Georrrey Wooparp (intro- 
duced by Arnotp J. LEHMAN). Division of Pharma- 
cology, Food and Drug Administration, Federal 
Security Agency, Washington 25, D. C. Although in 
single oral doses the toxicity of the isomers. of .pen- 
zene hexachloride decreases in the order gamma, 
alpha, delta, and beta, it has been observed in this 
laboratory that in chronic toxicity experiments the 
beta isomer is the most toxic. An explanation of this 
phenomenon was sought by investigating the rela- 
tive degree of accumulation of each of the isomers 
in the fat of mature male and female rats after va- 
rious intervals of feeding on diets containing 100and 
500 ppm. of the isomers. The fats were analyzed by 
a method based upon the conversion of the isomer 
to 1,2,4 trichlorobenzene and its estimation with 
an ultraviolet spectrophotometer. Striking differ- 
ences in the fat storage of the isomers were found on 
both the 100 ppm. and the 500 ppm. diets. By far 
the greatest accumulation was found with the beta 
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isomer. Storage levels of each of the isomers were 
observed to be higher in females than in males. Fe- 
male rats fed the 100 ppm. diets for two weeks ex- 
hibited 0.5 and 0.3 mg. of the beta isomer per gram 
of fat, 0.11 and 0.04 of the alpha isomer and no 
measurable quantities of the gamma and delta iso- 
mers. Similarly, after 12 weeks on 500 ppm. diets, 
female rats showed the following concentrations in 
the fat in milligrams per gram fat: beta, 7.5; alpha, 
2.4; delta, 0.5; and gamma, 0.4. 

Failure of anti-histaminic drugs to antagonise 
the anemia produced by fat plus choline. Joun 
Emerson Davis. University of Arkansas School of 
Medicine, Little Rock, Ark. Anemia was produced 
in four dogs by the daily feeding of choline 
chloride and fat (lard) according to the tech- 
nique described previously (Am. J. Physiol., 142: 
213, 1944; Science, 105: 43, 1947). The basic diet 
consisted of Purina Dog Chow, which we have 
found effective in maintaining dogs in good héalth 
for a number of years. Clarkson and Best (Science, 
105: 622, 1947) reported failure to produce anemia 
with either choline alone or choline plus fat. They 
used an entirely different diet and therefore did not 
repeat our experiment. Since benadryl and pyri- 
benzamine have been shown to have some anti- 
cholinergic potency, and since atropine has been 
shown to cause remission of our choline-induced 
anemias, it seemed desirable to determine whether 
the anti-histaminic drugs would antagonise the 
anemia caused by fat and choline. Therefore, com- 
mencing on the third experimental day when the 
erythrocyte counts had been reduced by one million 
or more, either benadryl or pyribenzamine was ad- 
ministered orally to the dogs in daily doses of 50 
mgm. The anemias persisted in spite of the admin- 
istration of the anti-histaminic compounds, show- 
ing that the latter are not as effective as atropine in 
this particular anemia-blocking action. 

Some observations on the non-specific choline 
esterase in the human female. M. Epwarp Davis 
(by invitation), NrcHotas W. Fuaco, and EvELYN 
A1-Frna Yu (by invitation). From the Department 
of Obstetrics and Gynecology and the Department 
of Pharmacology, The University of Chicago and 
The Chicago Lying-in Hospital. The non-specific 
choline esterase .i sera was studied in pregnant, 
non-pregnant and gynecologically abnormal women 
by means of the direct titration method. The 
following observations were made. There is wide 
variation of the values obtained from individual 
to individual in both the pregnant and non-preg- 
nant group. Each individual, however, showed 
constant values over long periods of time. There 
was no observable increase in non-specific choline 
esterase titer during gestation. Values for the 
non-pregnant group appear slightly higher than 
those of the pregnant group although both groups 
showed the same range of variation. Abnormally low 
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values were obtained in the 2 cases of abruptio 
placentae studied. These values returned to normal 
postpartum and remained high for a period of 3 
months. Anemia resulting from hemorrhage or from 
other causes had no effect on the enzyme titer. 
Speed of action of thevetin after intravenous in. 


jection in man. Conravo Dayrir (by invitation), 


Epvuarpo Faraco (by invitation), NATHANIEL T, 
Kwit (by invitation), Watrer Mops , and 
Harry Gop. Department of Pharmacology of Cor- 
nell University Medical College, Cardiovascular Re- 
search Unit of the Beth Israel Hospital, and Cardiac 
Service of the Hospital for Joint Diseases, New 
York. Interest was revived by Chen and collabora- 
tors ‘n the possible applications of thevetin in 
cardiac therapy. Since no clear evidence exists con- 
cerning its proper place in the use of the digitalis 
series, we re-examined the problem. Patients with 
heart failure and auricular fibrillation were placed 
at rest in bed. After the apex rate and the patient’s 
condition settled down to a constant level, the ef- 
fect of thevetin was tested either orally or intra- 
venously, frequently by both methods in the same 
patient. The change in the apex rate was the chief 
guide to the effect of the drug, but it is well known 
that the decline of the rate follows closely clinical 
improvement in the congestive failure. The results 
show that thevetin is not satisfactory for oral ad- 
ministration. Large single doses of 12 to 30 cat units 
showed irregular and sometimes negligible thera- 
peutic effects. This may be due to either poor ab- 
sorption and/or rapid elimination. The most 
extraordinary characteristic of thevetin is the 
speed with which the effects are developed after 
intravenous injection; the full effect of ardose of 
from 3 to 6 cat units is d: veloped in about 5 minutes 
(in typical cases, decline of apex rate from 140 to 
100, 120 to 88, 140 to 45). This property may prove 
of considerable interest in the digitalization of 
acute heart failure in which a delay of an hour or so 
may prove decisive. The rapid elimination (about 
6 hours) adds a factor of safety. 

A comparison of side actions and analgesic ef- 
fects of morphine, amidone, (4-4-diphenyl-6- 
dimethylamino-heptanone-3) and its isomers in 
man. JANE E. Denton (by invitation), Ot1verR H. 
Straus (by invitation), Wittram E. WapbpeELL 
(by invitation) and Henry K. Bercuer. From the 
Anesthesia Laboratory of the Harvard Medical 
School at the Massachusetts General Hospital, Bos- 
ton, Massachusetts. The symptoms and signs, the 
analgesic effects, and the effects on pulse, respira- 
tion and blood pressure produced by a single sub- 
cutaneous injection of morphine sulfate (15 mg./150 
lb.), dl-amidone (10 mg./150 Ib.), l-amidone (5 
mg./150 Ib.), iso-amidone (10 mg./150 Ib.) and 
normal saline (1 ec./150 lb.) have been compared 
in a group of 29 healthy, young ambulatory men, 
each of whom received each of the five injections at 
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weekly intervals and was observed for at least five 
hours following each injection. The doses were 
chosen for equivalent analgesic effect and for 
amount necessary to produce sufficient incidence of 
side actions for statistical analysis. The identity of 
all drugs was unknown to the subjects and to all 
except one of the investigators. On the basis of 
symptom frequencies, times of onset and durations 
of symptoms, the correlation between morphine 
and dl-amidone, morphine and l-amidone, and dl- 
amidone and l-amidone varied between +0.609 + 
0.144 and +0.904 + 0.033, indicating that these 
three drugs have virtually the same toxicity. Iso- 
amidone, in contrast, had zero correlation with 
morphine and a correlation with saline of +0.948 + 
0.028, indicating that its toxicity is extremely low. 
Morphine, dl-amidone, and l-amidone produced a 
statistically significant and equal depression of re- 
spiratory rate. Iso-amidone produced slight respir- 
atory depression, but much less than the other 3 
drugs. Pulse rate was slowed to about the same de- 
gree by all drugs. No significant changes in blood 
pressure were observed. This Study clearly shows 
that morphine sulfate, dl-amidone, and l-amidone 
have indistinguishable side effects at dose ratios of 
15 to 10 to 5 mg./150 lb. of body weight respectively, 
and that all side effects of dl-amidone are carried by 
the laevo component. The Wolff-Hardy method for 
pain threshold used in this study did not prove 
satisfactory in untrained subjects. However, our 
clinical study of morphine, dl- and l-amidone indi- 
cates equal analgesic effect of these doses. The anal- 
gesic effect of iso-amidone is now being assayed 
clinically. 

Procaine as an antiallergic agent. Ropert H. 
DreisBacu and Nat Cuvu (Fellow, American Bur- 
eau for Medical Aid to China Inc.; by invitation). 
Dept. of Pharmacology and Therapeutics, Stanford 
University School of Medicine, San Francisco 16, 
Calif. Recent reports stressing the use of procaine 
intravenously in the treatment of serum sickness 
and urticaria prompted a trial of procaine against 
experimental sensitizations and histamine toxicity. 
Guinea pigs were sensitized by the subcutaneous 
injection of 0.1 cc. of horse serum. Three weeks 
later, 12 of these were injected with 50 mg./kg. of 
procaine subcutaneously. Thirty minutes later, 0.5 
cc. of horse serum was injected intravenously. 
Eleven animals died of typical anaphylactic shock. 
At the same time, 11 sensitized animals were in- 
jected intravenously with 0.5 cc. of horse serum, 
and 5 died. Five guinea pigs were injected sub- 
cutaneously with 50 mg./kg. of procaine, and 30 
minutes later injected with 1.0 mg./kg. of histamine 
into the penile vein. All animals died. Five control 
animals also died from single injections of 1.0 mg./ 
kg.of histamine into the penile vein. Eleven rabbits 
Were sensitized (Arthus Phenomenon) by weekly 
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subcutaneous injection of sodium penicillin G and 
horse serum. Five of these were injected twice daily 
with 50 mg./kg. of procaine. There were no demon- 
strable differences in the local reactions resulting 
from injections of sodium penicillin G (8000 units 
in 1 cc. normal saline solution) or horse serum (1 cc. 
of a 10% dilution in normal saline) between pro- 
caine treated and untreated animals. Accordingly, 
procaine failed to show protective effects against 
histamine toxicity, and such allergic manifestations 
as anaphylactic shock and the Arthus phenomenon. 
Thus the relief obtained with procaine in certain 
allergic states appears to be subjective, similarly 
to benadryl and pyribenzamine (Dreisbach: J. Al- 
lergy, in press). 

Relation of meat intoxication in Eck-fistula 
dogs to hepatic dysfunction. Vicror A. Druitt, 
Depariment of Pharmacology, Yale University 
School of Medicine, New Haven, Conn. An Eck- 
fistula was produced in three dogs who were 
then maintained on a high carbohydrate diet con- 
sisting of bread and milk with added iron salts, 
yeast and fat-soluble vitamins. The production of 
liver damage was followed by the bromsulphalein 
test. Following a suitable control period the dogs 
were fed only ground beef heart to produce meat 
intoxication. As the intoxication developed no in- 
creased impairment of liver function was observed, 
as measured by the bromsulphalein and alkaline 
serum phosphatase tests. This was observed even 
in two dogs that died during the meat intoxication. 
Two dogs with complete occlusion of the portal vein 
(occluded in three stages) and two unoperated dogs 
were similarly fed the beef heart diet but did not 
develop meat intoxication and also did not show 
evidence of impaired hepatic function during this 
period. 

Antidiuretic activity of liver extracts and of 
urine from patients with hepatic cirrhosis. Vicror 
A. Dritt and B. Framer (by invitation). Depart- 
ment of Pharmacology, Yale University School of 
Medicine, New Haven, Conn. The concentrated 
urine from patients with hepatic cirrhosis and asci- 
tes showed antidiuretic activity when tested on 
hydrated rats, thus confirming the results of Ralli 
and associates. Dialysed antidiuretic urine lostac- 
tivity much more slowly than did dialysed pitui- 
trin. The active urines were also without oxytocic 
activity when tested on the guinea pig uterus. It is 
not definitely known at present if such antidiuretic 
urines derive their potency from the posterior 
pituitary gland. Such a substance may fail to be 
destroyed by an injured liver. However, the liver 
must also be considered as a possible source of such 
antidiuretic activity. When liver extracts were 
tested it was observed that crude liver extract, 
purified liver extract (15 U.S.P. units/cc.), and 
Intraheptol all had a definite antidiuretic effect. 
This effect of liver extract was produced by doses 
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as low as 0.1 cc. per 100 grams of body weight, ad- 
ministered intraperitoneally. 

Toxicity and mechanism of action of p-nitro- 
phenyl-diethyl-thionophosphate (E605). KENNETH 
P. DuBots, Joun Dou t (by invitation), and Jut- 
tus M. Coon. University of Chicago Toxicity Labo- 
ratory and the Department of Pharmacology, Uni- 
versity of Chicago. Lethal doses (20 mg./kg.) of 
E605 (Victor Chemical Works) injected intraperito- 
neally in cats elicited symptoms of generalized 
parasympathetic and central stimulation. Onset of 
symptoms was delayed and death occurred in about 
1 hour with primary respiratory paralysis. Autopsy 
showed an intensely contracted intestinal tract and 
urinary bladder, and fluid in the respiratory tract. 
Sublethal doses (5 mg./kg.) produced tremors, 
muscular twitching, and fluid in the respiratory 
tract, with recovery in about 18 hours. A 90% 
propylene glycol-10% ethanol solution of the drug 
(2%) placed in the eye of the cat caused a moderate 
miosis with delayed onset. Atropine increased the 
resistance to the drug. In the phenobarbital anes- 
thetized dog 2 mg./kg. intravenously gave a 25-fold 
augmentation of the depressor response to acetyl 
choline. In tests on rat brain cholinesterase in vitro 
50% inhibition of activity was obtained by 1.5 X 
10 M. The approximate LD-50 of E605 given in- 
traperitoneally to rats was 6 mg./kg. After 20 mg./- 
kg. 93% inhibition of brain and 78% inhibition of 
submaxillary cholinesterase activity occurred with 
an increase of free acetyl choline of the brain from 
0.86 micrograms/gm. to 3.42 micrograms/gm. To 
ascertain whether cholinesterase inhibition by E605 
is reversible rats were given 5 mg./kg. and groups 
containing at least 5 rats each were sacrificed at 
various times. The average per cent inhibition of 
cholinesterase was 94% at 0.5 hours, and in surviv- 
ing animals was 89% at 1 hour, 46% at 2 hours, and 
3% at 4 hours. These experiments demonstrate a 
reversible cholinergic action by E605. 

The effect of methadon on the cholinesterase of 
the brain. G. 8S. Eapir, F. BeERNHEIM, and D. B. 
FirzGERALD (by invitation). Department of Physiol- 
ogy and Pharmacology, Duke University School of 
Medicine, Durham, North Carolina. According to 
Scott et al. (J. Pharmacol. 91: 147, 1947) the effects 
of methadon on the intestine and heart resemble 
those of morphine and demerol. The last two drugs 
inhibit the cholinesterase and the effect of meth- 
adon was, therefore, tested. Rat brains were ground 
in a blendor and washed five times in a large volume 
of acidified water. The preparation from one rat 
brain was suspended in 25 cc. of water and 4.0 cc. 
of this suspension was used in a total volume of 
30 ec. The rate of acetylcholine hydrolysis by the 
enzyme was measured by electrometric titration in 
the presence and absence of methadon. Methadon 
definitely inhibits the esterase, and a provisional 
estimate of the dissociation constant methadon- 
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esterase indicated that it is of approximately the 
same order of magnitude as the acetylcholine-ester. 
ase constant. 

Enzymic hydrolysis of morphine esters. Sypnzy 
Exuis. Department of Physiology and Pharmacolo- 
ogy, Duke University School of Medicine, Durham, 
North Carolina. Atropine, monoacetylmorphine 
and benzoylcholine are hydrolyzed rapidly by the 
plasmas of some rabbits, whereas plasmas of other 
rabbits have little or none of these three activities, 
It has been shown that atropine esterase is an en- 
zyme distinct from benzoylcholine esterase. It now 
appears that monoacetylmorphine is hydrolyzed by 
an enzyme other than those which attack atropine 
and benzoylcholine. Plasmas of rat (C. I. Wright: 
J. Pharmacol. 75: 328, 1942), human, dog, sheep, 
and guinea pig have negligible activity on mono- 
acetylmorphine. This ester is hydrolyzed by guinea 
pig liver. Wright found that human and rat livers 
can attack this compound. The enzyme of rabbit 
blood is found in the plasma and not in the red cell. 

Differences in sensitivities of liver enzymes of 
rabbits and guinea pigs to heat, acetone drying and 
inhibition by physostigmine and neostigmine indi- 
cate that monoacetylmorphine is attacked by an 
enzyme distinct from benzoylcholine or tropine 
esterases. The enzyme which hydrolyzes the alco- 
holic acetyl group of monoacetylmorphine is able to 
remove the phenolic acetyl group of the diacetyl 
compound. However, the enzyme which attacks the 
latter group is unable to hydrolyze the former. 
Neither activity is related to acetylsalicylic acid 
hydrolysis. Specificity for phenolic or alcoholic 
acetyl groups is not found when phenylacetate and 
cyclohexylacetate are the subtrates. Monoagetyl- 
morphine hydrolysis is not related to methylbutyr- 
ate hydrolysis but may be accomplished by the 
plasma enzyme which attacks tributyrin. 

The therapeutic significance of detectable peni- 
cillin levels. N. Ercort, M. N. Lewis (by invita- 
tion), B. S.-Scuwartz (by invitation), M. H. 
WHITEHEAD (by invitation). Dept. Pharmacology 
and Chemotherapy, Warner Inst. Therap. Research, 
New York City. The duration of therapeutic activ- 
ity of penicillin is regarded as depending on its 
presence in antibacterial concentrations in the 
blood stream. Under the artificial conditions of the 
laboratory test, the minimum amount which can 
be detected is 0.015-0.03 units/cc. serum; conse- 
quently, this concentration is accepted generally as 
corresponding to that of therapeutic effectiveness. 
We determined the relation between blood level 
and therapeutic activity in our study of a new prep- 
aration with prolonged duration, which consists of 
a suspension of crystalline potassium penicillin in 
oil with vasoconstrictor. First, we determined ac- 
curately the duration of the blood level in rats 
treated with varying doses of this preparation; 
then. we infected the animals at different intervals 
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when the blood levels were already negative (20-22 
hours after treatment). We found that it is possible 
to protect rats against 100 lethal doses of Pneumo- 
eoccus Type I, at time periods when the blood no 
longer contains detectable amounts of penicillin. 


These experiments indicate that penicillin might’ 


be therapeutically effective in serum concentra- 
tions below those which. can be detected by the 
bacteriological methods in use, and—more generally 
—that these in vitro methods, though important for 
comparative purposes, are not suitable for the de- 
termination of the absolute value of the thera- 
peutically active blood concentrations. Moreover, 
we found that with the preparation used the dura- 
tion of detectable amounts of penicillin in the organs 
is more prolonged than in the blood. The prolonga- 
tion of the penicillin tissue levels depends on the 
vehicle used for injection. For instance, a single 
treatment with the oily suspension with vasocon- 
strictor gives durations of tissue levels which can- 
not be obtained by repeated administration of 
multiples of the same dose injected in saline. Thus, 
blood levels and tissue levels are not necessarily 
parallel when different vehicles are used for injec- 
tion. It might be assumed that a more prolonged 
duration of penicillin in the organs will produce 
relatively longer periods of therapeutic effective- 
ness. 

Comparison of depth of local anesthesia ob- 
tained with 2% and 4% procaine solutions. FRANK 
G. Everett (introduced by Norman Davin). De- 
partment of Pharmacology, University of Oregon 
Medical School, Portland, Oregon. Clinical experi- 
ence indicates that for certain dental procedures 
4% procaine solutions have advantages over the 
recommended 2% solutions for infiltration anes- 
thesia. Such advantages have been difficult to meas- 
ure by previous laboratory technics which are con- 
cerned primarily with onset and duration of local 
anesthesia rather than with intensity or depth. We 
have compared local anesthetic potency in two 
homologous teeth of the upper arch of dogs lightly 
anesthetized with sodium pentobarbital. Shallow 
occlusal cavities were prepared in each tooth to 
such a depth that equal minimal responses were 
noted when their sensitivity was tested by a weak 
faradic current of an inductorium. Simultaneous 
stimulation of each cavity revealed that after the 
first 10 minutes following nerve block with 4% pro- 
caine, responses were consistently absent or re- 
duced to a stimulus which would produce a definite 
pain response in the contralateral tooth blocked 
with 2% procaine. This objective confirmation of 
the clinical advantages of 4% procaine solutions 
Suggests the need for investigating the relative 
dangers of 2% and 4% procaine when so used. Such 
a study is now in progress. 

Studies on the. toxicity and metabolism of 
d-tubocurarine. G. M. Everert (introduced by R. 
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K. Ricuarps), Dept. of Pharmacology, Abbott Re- 
search Laboratories, North Chicago, Illinois. There 
is considerable difference in the paralytic dose of 
d-tubocurarine for various species. The paralytic 
dose in mg./kg. for rabbits is 0.15, dogs 0.2, cats 0.2, 
mice 0.125, rats 0.075, guinea pigs 0.035. Early 
paralysis of the respiratory muscles and the devel- 
opment of anoxic jerks and convulsions are observed 
most often in mice, rats and guinea pigs. Artificial 
respiration with added oxygen aborts these anoxic 
effects. In anesthetized and unanesthetized cats 
and dogs just paralytic doses cause a transitory fal! 
in blood pressure of 10 to 25 mm. Higher doses 
caused a marked vasodepression of 40 to 60 mg. with 
little recovery of the blood pressure. Vasopressor 
drugs are effective in restoring blood pressure to 
normal levels. No direct cardiotoxic effects were ob- 
served with doses up to 50 times the paralytic dose. 
Both the ECG and EEG remained essentially 
normal. There were no differences in the intrave- 
nous paralytic dose or duration of action observed 
between control, nephrectomized, hepatectomized 
(80%), or nephrectomized-hepatectomized rats. 
Studies in similarly operated rabbits showed no in- 
crease in sensitivity or duration of action of d-tubo- 
curarine from normal controls. Upon giving a second 
dose after two hours to normal and operated animals 
no sign of residual curare was observed. These ex- 
periments indicate that the kidneys and liver are 
not essential for the metabolism of d-tubocurarine. 

Some factors influencing the activity of cardiac 
glycosides in the rat. A. Faran and E. Szmusz- 
KOVIEZ (introduced by Dr. JAMEs M. DILue). De- 
partments of Pharmacology, University of Washing- 
ton Medical School, Seattle, Washington and the 
American University of Beirut, Beirut, Lebanon. 
The toxic dose of g-Strophanthin is over a thousand 
times greater in the rat than in the cat. This is 
mainly due to the high elimination rate and the 
high resistance of the rat heart to the cardiac glyco- 
sides. The following factors concerned with the 
elimination and lethal dose of g-Strophanthin were 
studied: Rate of administration: A reduction in 
rate increases the lethal dose and experimental 
time. Anesthesia: Amytal and Urethan have been 
compared. With Urethan anesthesia the lethal dose 
is about seventy per cent lower than with amytal 
anesthesia. Functional hepatectomy: Markedly re- 
duces the lethal dose and elimination of g-Strophan- 
thin. Liver damage: Carbon tetrachloride in doses 
sufficient to produce liver damage reduces the 
lethal dose of g-Strophanthin. Concentration of g- 
strophanthin: If the rate of administration of g- 
Strophanthin is maintained at a constant value, the 
lethal dose is reduced by about 50% if the concen- 
tration of the glycoside infused is reduced from 5 to 
2.5 mg. per cc. 

Absorption and potency of small divided doses 
of dicumarol in man. Davin W. Fassett and E. 
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Srertinc NicHot (by invitation). -Cardiology 
Service, James M. Jackson Memorial Hospital, 
Miami, Fla. During a recent study by Nichol and 
Fassett (Jour. Southern Med. Ass’n. 40: 631, 1947) 
on the use of dicumarol over long periods of time to 
prevent recurrences of coronary thrombosis, con- 
siderable difficulty was encountered when attempts 
were made to estimate daily dosage requirements 
for periods of a week or two in advance. The avail- 
able dosage forms of 50 or 100 mgm. capsules, while 
satisfactory for short term use of a few weeks, were 
entirely too cumbersome to allow a precise adjust- 
ment of daily dosage. In ten patients studied over 
periods varying from 8 to 44 months, the daily dose 
of dicumarol necessary to cause a reduction of 
plasma prothrombin content to about 20% of normal 
varied from 25 to 150 mgm. per day, and bore little 
relation to weight, diet, or other medications. By 
using 25 mgm. capsules given in divided doses 
throughout the day, it was found that the total 
daily requirement was the same or less than when 
the drug was given in single doses, and that in most 
cases there was less fluctuation in prothrombin 
level of the blood. It seems reasonable to assume 
that drugs such as dicumarol and propy] thiouracil 
which presumably interfere with normal chemical 
processes, should be given in such a manner as to be 
present at the site of action in fairly constant 
amounts. 

Effect of various compounds containing iodine 
and other halogens on thiouracil goitre. J. K. W. 
Ferauson and E. A. Se.iers. Department of Phar- 
macology, University of Toronto. Goitres were pro- 
duced in rats weighing about 150 gms. by giving 
thiouracil (0.1%) in the drinking water. The com- 
pounds studied were either added to the drinking 
water or injected subcutaneously. After two weeks 
of treatment the rats were killed and the thyroid 
glands weighed. Thyroxine by injection prevented 
completely the enlargement of the thyroid gland by 
thiouracil. Sodium iodide in daily doses ranging 
from 0.03 mg. to 0.1 gm. decreased the enlargement 
by 20-30%. Iodoacetic acid (0.04-5 mg.) produced a 
similar effect. Diiodotyrosine by injection had no 
more activity than could be attributed to its con- 
tent of iodine. Sodium chloride up to 0.1 gm./day 
had no effect, while sodium fluoride 0.6-18 mg./day 
increased.appreciably the enlargement of the gland. 
An increase in size also occurred with sodium bro- 
mide (0.004-0.1 gm./day), although this was less 
marked than with fluoride. In spite of the effect of 
iodide on gland size, the decline in metabolic rates 
of animals receiving iodide with thiouracil did not 
differ from those of animals receiving thiouracil 
only. It is postulated that the action of iodides is 
antithyrotropic rather than by direct interference 
with the action of thiouracil. Studies are continu- 
ing on the effect of prolonged administration of 
iodides. 
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Effect of scilliroside on the respiration of cat 
heart muscle. Murray FINKELSTEIN (by invitg- 
tion) and Oscar Bopansky. Dept. of Pharmacol- 
ogy, Cornell University Medical College, New York 
City. Scilliroside increased the rate of respiration 
of slices of cat heart muscle in the presence of glu- 
cose and in a reaction medium containing 18 mM 
phosphate and 0.8 mM calcium per liter. A concen- 
tration of 1.6 to 2.5 X 10-* M caused a slow but con- 
tinuing increase ; two hours after the introduction 
of scilliroside, the rate had increased by about 20%, 
A concentration of 1077 M scilliroside led to an in- 
crease of the same magnitude within the first hour; 
higher concentrations (10 to 5 X 107° M) led to 
maximal increases of about 40% within the first 30 
minutes. In all these instances, the increases were 
sustained during the period of observation. In the 
absence of calcium, the introduction of scilliroside 
(1.6 X 10° M) caused a decrease of about 20% in 
the rate of respiration. In reaction media contain- 
ing 0.8 or 1.6 mM calcium per liter but only 1.8mM 
phosphate per liter, the rate of respiration was less 
than in the usual medium; the introduction of 
scilliroside caused marked increases of about 80 to 
100%. In the absence of calcium and with low con- 
centrations of phosphate (1.8 mM per liter) the 
rate of respiration was essentially normal; the in- 
troduction of scilliroside caused a decrease of about 
40%. 

Comparative tolerance of dogs, cats and rabbits 
to nicotine. J. K. FINNEGAN, P. 8S. Larson and H, 
B. Haac. Department of Pharmacology, Medical 
College of Virginia, Richmond. As part of a program 
concerned with determining the fate of nicotine in 
the body, we have compared the detoxification ca- 
pacity for it on several species. Two series of deter- 
minations were made on barbitalized animals: (1) 
LD5o values as determined by instantaneous intra- 
venous injection of the total dose and (2) the dose 
required to produce respiratory paralysis when 
given over an 8-hour period by continuous intra- 
venous infusion. LD 5» results were as follows: cats, 
2 mg. per kg.; dogs, 5 mg. per kg.; rabbits, 9.5 mg. 
per kg. The results by the second series of deter- 
minations were : dogs, ca. 15 mg. per kg.; cats, ca. 
22 mg. per kg.; rabbits, ca. 40 mg. per kg. Subtract- 
ing the values obtained in (1) from those obtained 
in (2), it is found that the capacity of these species 
to detoxify and excrete nicotine, in terms of mg. 
per kg. per 8 hours, is approximately as follows: 
dogs, 10; cats, 20; and rabbits, 30. 

The chronic toxicity of thiourea. O. GaRrT# 
FirzHucu, Artaur A. Netson and Oma L. 
Houianp (by invitation). Division of Pharma- 
cology, Food and Drug Administration, Federal 
Security Agency, Washington 25, D. C. Following 
the demonstration that orange decay was con- 
trolled by thiourea and that the juice of treated 
oranges contained thiourea (J. F. L. Childs and 
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f—. A. Siegler, Ind. and Eng. Chem., 38: 82, 1946), 
a 2-year chronic toxicity study was started. 
Albino rats, 21 days old, 18 to the group, were fed 
thiourea at levels of 1, 0.5, 0.25, 0.1, 0.05, 0.025 and 
0.001% in a stock diet. All rats receiving 1, 0.5 
and 0.25% thiourea died within the first year. 
Significant retardation in- growth occurred at 
dosages of 0.025% or more. Dosages of 0.25% or 
more produced marked enlargement and, micro- 
scopically, marked hyperplasia of the thyroid. 
The 0.05 and 0.1% thiourea produced significant 
enlargement and hyperplasia of the thyroid. At 
all levels below 0.25% the production of liver 
tumors in the later months of the experiment was 
a more outstanding effect than were the thyroid 
changes. No tumorigenic effect of thiourea was 
seen at 0.25% or above, presumably because of 
the early death of all animals in these groups. 

Statistical problems involved in the use of radio- 
active tracers in pharmacology. Rex G. FLUHARTY 
(introduced by Lioyp C. MILLER). Radioactivity 
Center, Massachusetts Institute of Technology. 
The paper will first present a short discussion of 
the probability of radioactive disintegration and 
its effects upon the half life of the isotope, the 
statistics of the measurement, and the measure- 
ment sensitivity. An analysis will be made of 
some typical Geiger counter data. Limitations 
imposed by statistics will be pointed out, and 
criteria will be given for good operating condi- 
tions. Finally a summary will be given including 
the statistics of experimental factors such as 
sampling variations and limitations imposed by 
the techniques used. 

Effects of certain “‘cardiac stimulant’? drugs on 
coronary circulation and cardiac exygen metabo- 
lism. ELwoop L. Foutz, Sau Ki Wone and JAMES 
E. EckennorrF (introduced by Cari F. ScumipT). 
Department of Pharmacology, School of Medicine, 
University of Pennsylvania. The effects of four 
“cardiac stimulant’? drugs on the coronary cir- 
culation and the oxygen metabolism of the heart 
were studied in 16 experiments by a previously 
reported technique in intact dogs lightly anesthe- 
tized with pentobarbital sodium. Blood O2 and 
CO: content was determined from samples ob- 
tained by catheterization of the coronary sinus, 
the pulmonary conus, and by direct puncture of 
the femoral artery. Respiratory studies of O2 and 
CO. were accomplished on expired air collected in 
a Tissot spirometer. Cardiac output was estimated 
by the direct Fick method. Coronary flow was 
estimated by the N.O technique as adapted to the 
coronary circulation (Am. J. Med. Sci., December 


1947). After obtaining control values for cardiac . 


output and coronary flow, one of the following 
drugs was injected intravenously and studied: 
theophylline with ethylene diamine, papaverine 
hydrochloride, nikethamide, and khellinin. Pre- 


219 


liminary studies have shown that theophylline 
with ethylene diamine increased coronary flow in 
2 of 3 experiments, but cardiac work and O, 
consumption was increased in all three. Papav- 
erine decreased O2 consumption in 4 experiments 
while coronary flow was increased only in the 2 
experiments where a large dose (3 mgm. per K.) 
was injected; cardiac work was uniformly de- 
creased. The response to nikethamide was 
variable. In 2 experiments with khellinin, no 
significant increase in coronary flow was observed. 

The effectiveness of certain substituted ethyl- 
amines against histamine spray-induced fatality 
in the guinea pig. Homer B. Freese (by invita- 
tion), W. E. Hampourcer, and Parricia M. 
MicHIELs (by invitation). From the Pharma- 
cology Laboratories, Research Department, G. D. 
Searle & Co., Chicago, Ill. Three series of com- 
pounds have been studied for antihistamine 
activity on guinea pigs using the histamine spray 
technique described by Loew, Kaiser, and Moore 
(J. Pharm. and Exp. Therap. 83: 120, 1945). 
Animals were treated by intraperitoneal injection 
fifteen minutes before exposure to the histamine 
mist. Groups of untreated controls were run each 
day. The compounds studied have the following 
general fomulae: 


if 
CH—CH.—CH.—N(CHs)2 bs HCl 


/ 


ook. 


Series I 


X N—CH.—CH:—N(CH3); - 
Series II 


HCl 


In both series, X may be: oxygen, sulfur, methyl- 
ene, C—C linkage (i.e., diphenylene), or by no 
linkage (diphenyl). The two series, therefore 
differ only in the methylene or nitrogen Bond 
between the nucleus and the 8-dimethylamino- 
ethyl side chain. Series III consists of the 8- 
chlorotheophylline salts of the more active mem- 
bers of Series I and II. The MED is taken as the 
lowest dose which reduces the per cent mortality 
significantly when compared with the control 
mortality for the day. The MED of diphenhydra- 
mine HC] is arbitrarily assigned an activity index 
of 1, and on that basis indices are calculated for 
each of the compounds. The most active com- 
pounds are those in series I and II in which X is 
either sulfur or methylene, and their respective 
8-chlorotheophyliine salts in series III. The 
acridan compound (Series II, X = CHg) is out- 
standing with an activity index of 16. 
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The effect of tetraethylammonium on the pressor 
response to anoxia and asphyxia. WALTER FReEy- 
BURGER (by invitation), Luis R. Capé (by invita- 
tion), and Gorpon K. Mog. From the Department 
of Pharmacology, the University of Michigan, 
Ann Arbor. The pressor response to anoxia and 
asphyxia is thought to be due to central and reflex 
excitation of vasopressor mechanisms, including 
the secretion of epinephrine. Since the humoral 
mechanism of excitation of the adrenal medulla is 
cholinergic and analogous to the ganglionic 
synapse, and since TEA blocks the pressor action 
of high doses of acetylcholine, it was expected 
that this drug would prevent the hypertensive 
response by interrupting transmission between 
nerve ending and adrenal medullary cell. In the 
cat and rabbit, the pressor response was blocked 
by TEA, but in the dog the drug did not prevent, 
and often even potentiated, the hypertensive 
reaction. That some humoral pressor agent was 
indeed liberated in the dog in the presence of TEA 
was demonstrated, for vasoconstriction occurred 
in the denervated leg during exposure to asphyxia. 
That this humoral agent is epinephrine is likely, 
for Dibenamine, which converts the pressor 
action of epinephrine to a depressor action, also 
converts the pressor response to asphyxia to a 
depressor response, even in doses which fail to 
block completely the effects of sympathetic vaso- 
constrictor nerve stimulation. It is probable, 
then, that TEA fails to prevent the liberation of 
epinephrine in asphyxia. In the light of recent 
experiments of Biilbring, Burn, and de Elio on 
the effects of local anoxia on the adrenal medulla, 
we would conclude that although TEA probably 
prevents neurogenic stimulation of the gland, 
anoxia and asphyxia may produce in the dog a 
direct excitation which cannot be blocked by 
TEA. 

Studies on ventricular fibrillation produced by 
epinephrine during hydrocarbon inhalation. 
Sotomon Gare (by invitation) and Maynarp 
B. CHenowetu. Dept. of Pharmacology, Cornell 
Univ. Medical College, New York, N. Y. Experi- 
ments performed on 20 cats show that a sudden 
rise in systemic arterial pressure is not necessary 
for the production of ventricular fibrillation by 
epinephrine during hydrocarbon inhalation. 
Dibenamine protected 8 out of 10 cats from 
ventricular fibrillation in doses (3 mgm./kgm.) 
which did not reverse the pressor effect of epi- 
nephrine. Nor-epinephrine induced ventricular 
fibrillation during hydrocarbon inhalation in 5 
out of 5 cats, while n-isopropy! epinephrine failed 
to induce it in 9 out of 9 cats, although in 4, the 
systemic arterial pressure was raised by aortic 
constriction. In 5 out of 5 isolated perfused cat 
hearts, ventricular fibrillation was produced by 
benzene and epinephrine. Experiments on the 
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threshold of irritability of papillary muscles show 
that benzene and chloroform raise the threshold 
very markedly, while ethyl ether, ethyl alcoho] 
and acetone raise it very slightly. Epinephrine 
produces spontaneous rhythms in those papillar- 
ies which have a small pacemaker nodule at the 
base. Analysis of 11 electrocardiograms taken at 
the onset of ventricular fibrillation reveals that 
there is no definite acceleration before the onset 
of fibrillation. A characteristic pattern was noted 
in each record, consisting of a small QRS followed 
by a large T wave, with ventricular fibrillation 
beginning at the peak of the T wave. These find- 
ings suggest that ventricular fibrillation is initi- 
ated when an area of myocardium containing 
slightly higher concentration of hydrocarbon than 
the remainder of the heart fails to respond to a 
stimulus (QRS) but does respond to the following 
T wave. 

Synergism in relation to toxicity of certain anti- 
asthmatic drugs. R. A. GARDNER (by invitation), 
P. L. Ew1nea, G. A. Emerson and A. E. Hansen, 
Death of an infant following the accidental 
consumption of what was believed to be sublethal 
amounts of the components of a proprietary 
preparation prompted the present study. Lethal 
levels of the component drugs, ephedrine, theo- 
phylline and phenobarbital, were quantified by 
intraperitoneal injections into a total of 507 
healthy young adult white mice of a stock strain. 
The LDso as estimated by the method of Miller 
and Tainter was found to be for ephedrine sulfate 
307 + 9.6 mg./kg., aminophylline 256 + 3.5 mg./ 
kg., and phenobarbital Na 192 + 11.4 mg./kg. 
Inasmuch as it was not believed that the pavient 
suffered from phenobarbital intoxication and 
since a few preliminary tests indicated a marked 
potentiation of ephedrine by aminophylline, 
combinations of varying fractions of the LDso of 
each of these latter two drugs were tested. One- 
fourth of the LD» of ephedrine plus 140 mg./kg. of 
aminophylline gave a mortality rate of 80%, 
indicating more than a four-fold increase in the 
toxicity of ephedrine by the concomitant action 
of sublethal doses of aminophylline, or a doubling 
of the toxicity of aminophylline by a sublethal 
dose of ephedrine. Phenobarbital decreases 
toxicity of both agents, alone or in combination. 

Inhibitory effects of naphthoquinones and related 
compounds on glycolysis. CoaLmers L. GEMMILL. 
Department of Pharmacology, University of Vir- 
ginia, Medical School, Charlottesville, Virginia. 
A study was made of the inhibitory action of some 
naphthoquinones and related compounds on the 
conversion of glycogen to lactic acid by extracts 
of frogs’ muscles. The rate of glycolysis was 
determined by the liberation of carbon dioxide 
from a bicarbonate buffered solution in a Warburg 
vessel. It was found that the following compounds 
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partially or completely inhibited glycolysis in 
concentrations of 0.003 M or less: Sodium 1,2- 
naphthoquinone - 4 - sulfonate; 2 - methyl - 3 - 
promo - 1,4 - naphthoquinone; 2 - chloro - 3 - (n) 
thiobutyl-1 ,4-naphthoquinone; 
2- methyl - 3 - thioethyl - 1,4 - naphthoquinone; 
2-methyl-1,4-naphthoquinone. The following 
compounds did not inhibit glycolysis in amounts 
of 0.003 M or less: Lawsone; Lapachol; Lomatiol; 
1,4-naphthoquinone-2-thiopropionic acid; 2- 
methyl-3-isothiopropyl-1,4-naphthoquinone; 2, 
3-dimethyl-hydroquinone; 2,3, 5-trimethyl-hy- 
droquinone ; 2-methyl-hydroquinone. It was neces- 
sary to dissolve some of these substances in small 
amounts of alcohol before adding to the enzyme 
mixture. Control experiments demonstrated that 
this amount of alcohol had no effect on the rate 
of glycolysis. The addition of cysteine reversed 
partially the inhibitory action of sodium 1,2- 
naphthoquinone-4-sulfonate. 

Inhibitory effect of stilbamidine, guanidine and 
arginine on glycolysis. CHatmers L. GEMMILL. 
Department of Pharmacology, University of Vir- 
ginia, Medical School, Charlottesville, Virginia. 
Read by title. It was found that stilbamidine 
di-isothionate (Merck), guanidine hydrochloride 
(Eastman) and arginine monohydrochloride (Bios 
Laboratories) inhibited the breakdown of glycogen 
to lactic acid in extracts of frogs’ muscle. The 
concentrations used were 0.003 M or less. Guani- 
dine hydrochloride inhibited this reaction only 
when it was added before glycolysis was started. 
When it was added twenty minutes after the 
glycogen was placed in the reaction vessel, no 
inhibitory action was found. Other amidines and 
guanidines are now under investigation. 

Malaria chemotherapy: 1. The response of 
trophozoite-induced infections with Plasmodium 
cynomolgi to various antimalarial drugs. CLara S. 
GENTHER (by invitation), WanpAa Squires (by 
invitation), RocHELLE FRApDKIN (by invitation), 
and L. H. Scumipt. Christ Hospital Institute of 
Medical Research, Cincinnati, Ohio. This report 
is part of a study designed to determine whether 
infections with Plasmodium cynomolgi in the 
thesus monkey can be utilized in the systematic 
search for chemotherapeutic agents which will 
cure human infections with P. vivar. This paper 
deals with the response of trophozoite-induced 
infections with P. cynomolgi to such drugs as 
quinine, quinacrine, chloroquine, oxychloroquine, 
and chlorguanide (Paludrine). More than 200 
monkeys were infected with measured numbers of 
trophozoites. Treatment with one of the above 
drugs was initiated at various stages of the pri- 
mary attack or during the first or second relapse 
in instances where the initial treatment was sub- 


hydroquinone; : 
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curative. The standard treatment period was 7 
days. All drugs except quinine were administered 
once daily; quinine was administered both in 
single daily doses and at 6 hour intervals. In- 
fections were considered cured when the blood 
remained free of parasites (by thick film examina- 
tion) for 12 consecutive weeks after treatment, 
despite protein shock and splenectomy. Under 
the above conditions the daily doses (mgm. per 
kgm.) required for systematic cures were: quinine, 
80; quinacrine, 10; oxychloroquine, 5; chloroquine, 
2.5; chlorguanide, 0.6. Using quinine as the refer- 
ence standard, the relative activities of the other 
drugs were: quinacrine, 8; oxychloroquine, 16; 
chloroquine, 32; chlorguanide, 128. These ratios 
compare with approximate values of 2, 4, 6, and 60 
for the respective drugs in P. vivar infections. It 
may be concluded, therefore, that trophozoite- 
induced infections with P. cynomolgi and P. 
vivax are relatively similar in their response to 
the above drugs. 

The efficacy of BAL (2,3-dimercaptopropanol) in 
the treatment of experimental lead poisoning in 
rabbits by Frepertck G. GermutH, JR. (by 
invitation) and Harry Eaaue. From the Labora- 
tory of Experimental Therapeutics of the U. S. 
Public Health Service and the Johns Hopkins 
School of Hygiene and Public Health, Baltimore 5, 
Maryland. Acute and subacute lead poisoning 
were produced in rabbits by the administration 
of lead acetate. Five consecutive daily subcutane- 
ous injections of lead acetate at a dosage of 240 
mg. of compound per kg. per injection regularly 
caused the death of rabbits within 3 to 40 days. 
The intravenous injection of the same salt at a 
dosage of 12 mg./kg. per injection, repeated every 
3 hours for 4 doses, produced an acute poisoning 
from which the animals died in 1 to 18 days. The 
intramuscular administration of BAL in peanut 
oil and benzyl benzoate, at individual dosages of 


5 to 20 mg./kg., repeated every 4 hours, failed to 


protect these animals. In one group of animals 
with subacute (subcutaneous) lead poisoning, 
rabbits treated with BAL died significantly faster 
than did the corresponding untreated controls. 
The administration of BAL, however, caused a 
marked increase in the urinary excretion of lead. 
For 2 hours after a single injection of BAL at 20 
mg./kg., the urinary excretion of lead increased 
11- to 40-fold in animals with a subcutaneous 
depot, and 3- to 7-fold in animals injected intra- 
venously. However, the magnitude of the excre- 
tion response diminished with each additional 
injection of BAL. Treatment with BAL had no 
demonstrable effect on the histopathological 
lesions produced by lead. It is believed that the 
failure of BAL to protect lead-poisoned animals 
may be in part due to the fact that it mobilizes 
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only a small fraction of the total body store of 
lead, and in part to the fact that the lead-BAL 
complex proved almost as toxic as the lead salt 
itself on intravenous injection. 

Toxicity and cardiotonic activity of antibiotic 
lactones and synthetic analogs on the isolated frog 
heart. N. J. GraRMAN (introduced by E. L. 
McCaw ey). From the Laboratories of Pharma- 
cology and Toxicology, Yale University School of 
Medicine, New Haven, Connecticut. A series of 30 
lactones and synthetic analogs, some of which 
have been shown to possess striking antibacterial, 
antiprotozoal, and antiviral properties, have 
been studied to ascertain their cardiac toxicity 
and cardiotonic activity, known to be inherent in 
the lactone configuration. A special cannula 
introduced by Krayer as a modification of the 
Straub technique has been used in the entire 
investigation. The toxicity experiments revealed 
the important generalization that the unsaturated 
lactones were by far more cardiotoxic than either 
the saturated lactones or the furans tested. Three 
of the parent-structured unsaturated lactones 
were chosen for a more intensive study of the time 
for systolic standstill-concentration relationship 
with ouabain and digitoxin as points of reference. 
Thus if the minimum milli-molar toxic concen- 
tration of ouabain is arbitrarily designated as 1, 
that of 3-pentene-l1 , 4-olide is 60, that of 2-pentene- 
1,4-olide is 600, that of the dilactone of pulvinic 
acid is 1, while that of digitoxin is 3. Several 
significant findings were disclosed by the experi- 
ments designed to show a cardiotonic effect on 
the frog heart made hypodynamic with low- 
calcium Ringers. All of the saturated lactones 
were devoid of activity except two: 2-keto-3- 
dimethylaminomethyl-butyrolactone and _  2- 
keto - 3(3,3 - dimethylacryl) - butyrolactone, 
which bore the respective ratios of 1:1486 and 
1:2570 in relation to the minimum milli-molar 
positive inotropic concentration of ouabain. 
The most effective unsaturated lactones were the 
dilactone of pulvinic acid (1:21), 3-phenyl-2- 
butene-1,4-olide (1:292), l-ascorbic acid (1:335), 
and 3-pentene-1,4-olide (1:690). The structurally 

.related gamma-pyrones, kojic acid and meconic 
acid, yielded the positive inotropic ratios of 
1:3400 and 1:327 respectively. The other cardiac 
glycosides used as reference agents were digitoxin 
and uzarin which showed the positive inotropic 
ratios of 1:2.4 and 1:7.0 respectively. 

Distribution and excretion of benadryl (é- 
dimethylaminoethyl benzhydryl ether). A. J. 
GuazkeE, W. A. Dit (by invitation), and D. A. 
McGinty. Research Laboratories, Parke, Davis 
and Co., Detroit, Michigan. Benadryl concentra- - 
tions were determined in the tissues of the rat 
and guinea pig at various time intervals after 
oral and parenteral administration. The drug 
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was extracted from alkaline tissue homogenates 
with heptane, and determined chemically by g 
modification of the methyl orange procedure 
described by Brodie, Udenfriend and Dill (J. Biol. 
Chem., 168: 335, 1947). Maximum concentrations 
of Benadryl were found 1 to 2 hours after sub. 
cutaneous administration. Guinea pig tissue 
showed about 2.5 times the concentration of 
Benadryl found in rat tissue. In both species, 
lung tissue showed by far the greatest concentra. 
tion of Benadryl, followed in order of decreasing 
concentration by spleen, kidney, liver, brain, 
skin, muscle and blood. 

Excretion of the drug and its degradation 
products was also investigated in rats, using 
radioactive Benadryl with carbon-}4 in the alpha 
position of the benzhydryl group. About 50 per cent 
of the administered radioactivity was recovered in 
the first 24-hour urine specimens, principally in 
the form of a non-basic degradation product. 
The degradation process was also investigated in 
vitro with tissue slice preparations. A small 
amount of unaltered Benadryl was found to be 
excreted in human urine, using the Craig, counter- 
current distribution technic for extraction and 
identification of the compound. 

The binding of barbiturates by human and 
bovine serum albumin. By Leo R. GoLpBaum 
(by invitation) and Paut K. Smarr. From the 
Department of Pharmacology, The George Washing- 
ton University School of Medicine, Washington, 
D. C. Using an ultrafiltration technique described 
by Lavietes (J. Biol. Chem., 120: 267-75, (1937) 
some of the factors affecting the binding of several 
barbiturates and thiobarbiturates by alumin 
have been investigated. The extent of binding 
varies with the pH, passing through a maximum 
at about pH 7.6-8.0 for all the drugs investigated. 
Increasing the albumin concentration from 0.5 
percent to 5.0 percent increased the amount of 
pentothal bound from 30 percent to 85 percent. 
With increasing pentothal concentrations, the 
percent bound decreased from 90 percent at 50 
mgm. per liter to 50 percent at 900 mgm. per liter. 
Thiobarbiturates are bound to a greater extent 
than their oxygen analogues (barbital 5 percent, 
thiobarbital 39 percent; pentobarbital 40 percent, 
pentothal 65 percent). At a constant pH of 73 
and constant drug and phosphate buffer concen- 
tration, the percent bound usually increased 
with the length of the substituent groups (barbital 
5 percent, ipral 13 percent, neonal 28 percent, 
pentobarbital and amytal 37 percent and ortal 
65 percent). Those with a cyclic side chain were 
intermediate (phenobarbital 20 percent, phan- 
odorn 25 percent, cyclopal 31 percent, evipal 29 
percent). Allyl groups instead of ethyl groups 
increased binding slightly (dial 13 percent, alurate 
20 percent, seconal 44 percent). Work is in progress 
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to determine if the extent of protein binding is 
associated with the relative concentrations in 
the plasma and tissues. 

Studies on diffusion respiration. VII. Electrical 
cortical activity in dogs. Ett S. GoLDENSOHN (by 
invitation), Ewautp W. Busse (by invitation), 
JosepH N. SPENCER (by invitation), W1LL1aM B. 
DrareR and Ricuarp W. WHITEHEAD. From 
the Department of Physiology and Pharmacology 
and the Department of Psychiatry, University of 
Colorado Medical Center. Respiratory arrest was 
induced and maintained for forty-five minutes in 
ten dogs according to the technic of Draper and 
Whitehead (1944). E. E. G. records were examined 
before, during and for two months after the pro- 
cedure. Pre-diffusion control and post-diffusion 
E. E. G.’s were taken under light thiopental 
sodium anesthesia. The pH of the superior vena 
caval blood averaged 7.32 at the onset of diffusion 
respiration and 6.69 after forty-five minutes of 
apnea. In the same period the blood sugar rose 
from an average of 91.9 mg. per cent to 150.3 mg. 
per cent. In the first few minutes of diffusion 
respiration the cortical waves decreased in am- 
plitude but the frequency was not altered. In the 
next few minutes the cortical rhythm decreased 
in both amplitude and rate. Between five and 
fifteen minutes, intermittent periods of complete 
absence of electrical activity appeared. These 
periods lengthened progressively until at about 
fifteen minutes electrical activity could not be 
recorded even at the highest amplification. At 
this time the blood pH averaged 6.95. Complete 
absence of electrical activity persisted for the 
remainder of the period of apnea. On the resump- 
tion of respiration electrical cortical activity was 
seen in a few moments. This activity was slow 
and irregular for the first several hours. The E. E. 
G.’s appeared similar to the controls within two 
weeks after diffusion. The animals were sacrificed 
two months after the experiment. Pathological 
studies of the brain and other organs are being 
made. 

Inhibitors of purified human plasma cho- 
linesterase. AVRAM GOLDSTEIN (introduced by 
Orro Krayer). Department of Pharmacology, 
Harvard Medical School. An investigation into 
the inhibition of purified human plasma cho- 
linesterase (fraction IV-6-3 of the system of Cohn 
etal.; J. Am. Chem. Soc.,68:459, 1946) by a variety 
of compounds belonging to widely differing 
chemical classes. A manometric method was used. 
It has been shown (Goldstein, A.: J. Gen. Physiol., 
27: 529, 1944) that one molecule of physostigmine 
combines reversibly with one molecule of dog 
serum cholinesterase and that the inhibitor 


competes with acetylcholine for the active gropp 
of the enzyme. The compounds studied here can 
be similarly classified as reversible or irreversible. 
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Reversible inhibitors can be further described as 
competitive or non-competitive with respect to 
acetylcholine. Mercuric and cupric ions inhibit 
irreversibly. Methylene blue, acriflavin, morphine, 
atropine, strychnine, amphetamine, pheno- 
barbital, sulfanilamide, procaine, choline, acetyl- 
B-methylcholine inhibit reversibly but non-com- 
petitively. The 1:1 relationship of molecules 
inhibitor to enzyme active centers applies here. 
Since the interaction is reversible yet unaffected 
by the presence of substrate (acetylcholine), we 
assume the enzyme is inhibited by interaction at 
some point other than the usual substrate-com- 
bining center. Physostigmine, prostigmine and 
carbaminoyl¢holine inhibit reversibly and com- 
petively—ie., are displaced from combination by 
acetylcholine. We take this to indicate interaction 
at the substrate-combining center. These funda- 
mental differences in mechanism of inhibition can 
not be correlated with the molar potencies of the 
inhibitors. Consequently molar potency (or 
dissociation constant) and molar combination 
ratio do not adequately describe an inhibitor. 
Further classification as reversible or irreversible 
and competitive or non-competitive facilitates a 
more rational approach to the problem of relation- 
ship between specific structural configuration 
and inhibition capability. 

Chemotherapeutic studies on a series of dithio- 
carbamates and their bismuth derivatives. ANDRES 
Gorn and Fasran J. Rospinson (by invitation). 
Dept. of Physiology and Pharmacology, South- 
western Medical College, Dallas, Texas. One of us 
has reported that bismuth forms a highly active 
complex with ‘“‘aspergillic acid’’. Further studies 
have shown that certain dithiocarbamates behave 
in a manner similar to “‘aspergillic acid” in being 
potentiated by bismuth. The dithiocarbamates 
studied were (in decreasing order of activity 
against Staph. aureus): Diethyl-, dimethyl-, 
morpholyl-, and isoamylethyl-. Sodium diethyl] 
dithiocarbamate inhibited the growth of Staph. 
aureus in a dilution of 1:500,000. Some of the 
bismuth derivatives were much more active than 
the parent compounds. Bismuth diethyl dithio- 
carbamate inhibited the growth of Staph. aureus 
in a dilution of 1:10,000,000. Much of this activity 
was retained in 50% human plasma. The compound 
has a wide antibacterial spectrum, inhibiting M. 
tuberculosis and E. coli as well as Gram positive 
organisms. Inhibitory blood levels of 20-40 Staph. 
Units were obtained in two dogs which received 
20 mg. per kg. of bismuth diethyl! dithiocarbamate 
intravenously. Demonstrable blood levels per- 
sisted for 30 minutes. When bismuth thioglycollate 
and sodium diethyl dithiocarbamate were given 
by separate intramuscular injections to dogs 
inhibitory blood levels of 10-20 Staph. Units 
could be maintained for at least 2 hours. The 





224 


MLD of sodium diethyl dithiocarbamate for mice 
was found to be greater than 500 mg. per kg. 
intraperitoneally. Animal protection experiments 
are under consideration and will be reported. 
Factors influencing the hypertensive action of 
desoxycorticosterone. D. M. Green and M. 
GLovER (by invitation). School of Medicine, 
University of Washington. Single 20 mg. pellets of 
desoxycorticosterone were inserted subcutane- 
ously in 30 young rats. Twenty-four additional 
animals received 10 pellets each. Equal numbers of 
males and females were used. Half the animals in 
each group were adrenalectomized. Blood pres- 
sure, weight and fluid intake were observed for 
3 months. During the first 3 weeks all animals 
received isotonic saline to drink to minimize the 
post-operative mortality in the adrenalectomized 
animals. Thereafter, water was given to alternate 
animals. The immediate consequence of implanta- 
tion was an abrupt rise in fluid intake, maximal 
within 10 days, followed secondarily by slow 
reversion toward control levels. Blood pressure 
showed no pronounced initial reaction but rose 
slowly during the three month period. In general, 
pressure elevation followed the initial rise in 
intake, and appeared inversely related to the 
secondary fall. At the 10 pellet dose level, major 
differences in degree “f hypertension attributable 
to sex, salt intake or adrenalectomy were not 
demonstrated. At the 1 pellet level, maximum 
pressure in male animals definitely exceeded that 
in females, the majority of which failed to develop 
significant hypertension. 
The effects of l-amino-l-phthalidylpropane hy- 
drochloride on excised and intact intestine and 
uterus. CHARLES M. GRUBER and GoLpIE FREED- 
MAN Keyser (by invitation). Department of 
Pharmacology, Jefferson Medical College, Phila- 
delphia, Pa. In this study excised rabbit intestine 
was used as well as the intact intestine of non- 
anesthetized dogs with Thiry-Vella fistulae. 
Excised rabbit as well as intact rabbit, cat and 
dog uteri were also used. Racemate A and B of 
l-amino-l-phthalidylpropane hydrochloride de- 
creased the general tonus of freshly excised rabbit 
intestine in 60 per cent of the experiments. The 
intestine kept in a refrigerator for 24 hours re- 
sponded to the drug by a decrease in tone in 91 per 
cent of the experiments. An increase in the general 
tonus was noted in the remaining experiments. 
The effects of histamine acid phosphate, acetyl- 
choline chloride and pilocarpine nitrate on the 
excised rabbit intestine could be antagonized by 
l-amino-l-phthalidylpropane hydrochloride. In 
five of the six non-anesthetized dogs with Thiry- 
Vella loops, the intravenous administration of 
]-amino-l-phthalidylpropane hydrochloride caused 
an increase in the general tonus of the gut. In 
the remaining animal 8 injections of the drug were 
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followed in each instance by a decrease in the 
general tonus. The increased tonus caused by the 
drug can be antagonized by either barbiturates, or 
thiobarbiturates. Excised rabbit uterine segments 
respond to l-amino-l-phthalidylpropane by a sud. 
den increase in the general tonus. Histamine 
acid phosphate, acetylcholine chloride or pituj- 
trin, when added to the bath further increased 
the contraction of the uterus. The results on the 
intact uterus were variable. In dogs only contrac. 
tion of the uterus was noted, but in cats and 
rabbits both decreases and increases in the general 
tonus were recorded. 

The oxygen content of coronary venous blood as 
affected by anoxia and cytochrome C. JosEru H, 
HAFKENSCHIEL and JAMES E. EcKENHOFF (in- 
troduced by Cart F. Scumipt). Department of 
Pharmacology and Harrison Department of Surgi- 
cal Research, School of Medicine, University of 
Pennsyivania. Utilizing the bubble flowmeter and 
the catheterization technic of investigating the 
coronary circulation, a study has been made of 
the normal oxygen content of coronary venous 
blood and of the effect upon it of anoxia and of 
intravenously injected cytochrome C. In the 
experiments where the bubble flowmeter was 
used, coronary venous blood was obtained from 
a cannulated great cardiac vein; where the cath- 
eterization technic was used, coronary venous 
blood was withdrawn from the coronary sinus. 
In 20 control experiments, coronary venous blood 
contained 3-6 volumes per cent of oxygen when 
arterial blood contained 16.5 to 19.0 vol. %. Ina 
series of 5 other dogs, the average control oxygen 
content was: arterial 19.8 vol. % and cossnary 
venous 6.5 vol. %. With the inhalation of 8% 
oxygen these values became 9.5 vol. % and 20 
vol. %. Cytochrome C was injected intravenously, 
in amounts varying from 3.8 to 12.5 mgm./kg., 
into 8 dogs made anoxic by breathing 8 to 14 per 
cent oxygen mixtures. In 7 instances there was no 
evidence of an increased removal of oxygen from 
the coronary blood. In one dog, the A-V oxygen 
difference was increased but only because the 
arterial oxygen content was increased over the 
control values. 

Toxicity of O,O-diethyl O-p-nitrophenyl _thio- 
phosphate (parathion). Ernest C. Hacan and 
GEOFFREY Wooparp (introduced by ARNOLD J. 
LreumMan). Division of Pharmacology, Food and 
Drug Administration, Federal Security Agency, 
Washington, D. C. Increasing interest in the in- 
secticidal properties of O, O-diethyl O-p-nitro- 
phenyl] thiophosphate (parathion) led us to study 
its action on warm-blooded animals. The oral 
LD50’s of this compound administered in corn 
oil solution are: mice, 25 mg./kg.; guinea pigs, 
32°mg./kg.; male rats, 30 mg./kg.; female rats, 
3 mg./kg. This sex difference in rats was. not 
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observed when the compound was administered 
intravenously. The effects of oral or parenteral 
administration were lacrimation, salivation, in- 
testinal hypermotility, and generalized fibrillary 
tremors. Deaths usually occurred in 24 hours, 
and resulted from respiratory failure. Application 
of 0.5% concentrations in propylene glycol re- 
sulted in a miosis lasting over 8 hours which 
could be reversed within a few minutes by instilla- 
tion of atropine. Prior administration of phy- 
sostigmine (1 mg./kg. intraperitoneally) di- 
minished the symptoms and increased the survival 
time of rats given oral LD50 doses of parathion. 
These observations suggest that parathion pos- 
sesses anticholinesterase activity. Nicotine or 
atropine exerted some protective effects in animals 
poisoned by parathion. Daily administration of 
sublethal doses of parathion indicates cumulative 
effects. 

Chloroquine in human giardiasis. Auvin S. 
Hamsty, Jr. (introduced by Hamilton H. Ander- 
son). Division of Pharmacology and Experimental 
Therapeutics, University of California Medical 
School, San Francisco, California. (read by title). 
Quinacrine [3 - chloro - 7 - methooy - 9-(1 - methyl - 4- 
diethyl-amino)-acridine dihydrochloride] has been 
used with some success in control of intestinal 
giardiasis (G. lamblia) inman. Since chloroquine 
{1 - chloro 4(4 - diethylamino - 1 - methylbutyl- 
amino) quinoline diphosphate], which is chemi- 
cally related, has proved more active against 
malaria, trial in human giardiasis seemed indi- 
cated. Twenty-six patients who harbored G. 
lamblia were divided into two groups; 14 were 
given chloroquine and 12 were not-treated. The 
oral dose was 2.2 mgm. per kilo given daily for 7 
days. Three of the 14 treated patients remained 
clear of infection during a 3-month follow-up 
period during which an average of 12 or more stool 
specimens were examined. Half of those treated 
were freed of diarrhea during or immediately after 
therapy. The untreated controls continued to 
harbor giardia throughcut the follow-up period. 
Among treated individuals the drug caused no 
change in tests of urine, blood, liver, kidney or 
cardiac function, nor other objective evidence of 
intolerance. These observations do not confirm 
the report of Basnuevo and Sotolongo (Rev. de 
Med. Trop. y Parasit., Bact., Clin. y Lab., 12: 113, 
1946) who ‘‘cured’’ 12 of 15 patients with giardiasis 
using chloroquine. The dose schedule of these 
workers was 1.0 gm. the first day, followed by 0.5 
gm. for 2 to 4 days in adults. 

Some extra-cardiac effects of digitalis. Car- 
ROLL A. HANDLEY and Marauerite LaForcE 
(by invitation). Dept. of Pharmacology, Baylor 
Univ. College of Medicine, Houston. We have 
recently observed (Jour. Pharmacol., 89:97, 1947) 
that the administration of non-toxic doses of 
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digitalis to dogs results in prominent changes in 
the fluid compartments of the body. Further 
studies on the extra-cardiac effects of digitalis 
have revealed that a considerable elevation in 
blood potassium occurs concomitant with the 
shift in body fluids. The magnitude of these 
various effects were as follows: increase in “‘extra- 
cellular’ fluid, 8-20% ; decrease in plasma volume, 
15-30% (checked by plasma protein determina- 
tion); increase in blood potassium, 50-150%. The 
maximum changes occurred in 4-8 hrs. The potas- 
sium changes seemed to persist longer than the 
effects on body fluids. 

Action of peroxides on endameba histolytica. 
Ever L. Hansen and Racnakt K. REEp (intro- 
duced by Hamilton H. Anderson). Division of 
Pharmacology and Experimental Therapeutics, 
University of California Medical School, San 
Francisco, California. The requirement of E. 
histolytica for a high reduction potential in its en- 
vironment is of interest and prompted the investi- 
gation of the action of peroxides as amebacidal 
agents. The following compounds were tested in 
liver-proteose-peptone medium (Parasitology, in 
press); 48 hours exposure at 37°C. 





Greatest dilution 
amebacidal 





1/1000 by volume 
1/50, 000 
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Tertiary butyl hydroperoxide*........ 


Greatest concentration 
tested, no effect on 








ameba 
Tetra ethyl phosphatet................ 1/10 
Ue Pete cad 1/2500 
Sod. pyrophosphate peroxide.......... 1/2500 


* Fungicidal activity reported by Combes (N. Y. State J. 
Med., 37: 1927, 1937). 
+ Peroxide nature not definitely proved. 





The amebacidal activity of tertiary butyl hydro- 
peroxide is believed to be due to its stability which 
is greater than that of the other peroxides testéd. 
This compound was given to naturally infected 
macaques at 100 mgm./kg. daily for 10 days in 
gelatine capsules orally. During an 11-16 day 
post-treatment period, the iron-hematoxylin 
stained cysts appeared unusually vacuolated, and 
the nuclei were fragmentary. Ten days later the 
amebae regained their normal appearance. Non- 
pathogenic amebae did not show morphologic 
changes. The monkeys exhibited no apparent 
toxicity, either local or systemic. 

Functional analysis of the chronic neurotoxic 
action of streptomycin. JosrEpH E. Hawkins, Jr. 
and WaLTER J. O’SHANNY (by invitation). Merck 
Institute for Therapeutic Research, Rahway, New 
Jersey. The earliest signs of cumulative intoxica- 
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tion in cats receiving repeated doses of strepto- 
mycin subcutaneously are copious salivation and 
slight ataxia. Salivation, which usually becomes 
established after several days, appears to involve 
a conditioned response. Ataxia, at first confined to 
the hindlimbs, increases in severity with continued 
dosing and is accompanied by a progressive loss of 
the nystagmus evoked by rotation, affecting first 
the post-rotational and later the per-rotational 
response (Fed. Proc., 6: 125, 1947). Similar effects 
have been produced with all salts of streptomycin 
tested, but the time of onset may vary with the 
purity of the preparation, of which the micro- 
biologically determined chemotherapeutic po- 
tency is not necessarily a complete measure. Thus 
when the hydrochloride (potency 668 units per 
mg.) was administered to 4 cats in daily doses of 
100 mg. base per kg. body weight, 13 to 24 doses 
(mean 19) were given before symptoms appeared, 
while in 4 cats treated with equivaient doses of the 
crystalline calcium chloride complex (potency 685 
units per mg.) 32 to 51 doses (mean 38) were re- 
quired. When the drug is withdrawn, the ataxia 
and other manifestations of vestibular disturbance 
gradually disappear. After a few months only a 
slight awkwardness remains, but little or no re- 
covery of nystagmus occurs in cases of severe loss. 
Comparison with the results of labyrinthectomy 
suggests that impairment of peripheral vestibular 
mechanisms alone is insufficient to account for the 
neurotoxic effects. Certain closely related central 
vestibular, cerebellar and optomotor functions 
appear also to be affected by streptomycin. 
Pharmacological actions of O-O-diethyl O-p, 
nitrophenyl thiophosphate. LLoyp W. Haz.Leton 
and Emity Goprrey (by invitation). Hazleton 
Laboratories, Falls Church, Virginia. This com- 
pound is also known as Thiophos 3422 Insecticide. 
The most prominent actions of diethyl p-nitro- 
phenyl thiophosphate are muscarinic, but these 
are not complete and there is evidence of nicotinic 
action as well. In rabbits dermal application pro- 
duces diarrhea in lethal or nonlethal doses and 
there is some salivation. Myosis is not prominent 
following systemic administration, but application 
to the eye produces hyperemia and maximal con- 
striction with return to normal overnight. This 
action is not reversed by atropine but may be 
prevented by prior administration. In the anesthe- 
tized dog intravenous administration of diethyl 
p-nitropheny] thiophosphate is followed in eight to 
ten minutes by increased pulse pressure and de- 
creased cardiac rate, accompanied by decreased 
respiratory volume with little change in rate. 
At the extreme, when respiration is limited to 
inspiratory spasm, both cardiac and respiratory 
effects may be almost completely relieved by 1 
mg./kg. of atropine sulfate. Atropine given prior 
to oral administration of diethyl p-nitrophenyl 
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thiophosphate exerts an appreciable life saving 
effect in rats and mice. Atropine does not antag. 
onize the peripheral muscular spasms which ap. 
pear to be nicotinic in nature. 

The action of p-dimethylaminobenzenediazy 
sodium sulfonate on carbohydrate metabolism, 
Roy G. HERRMANN (by invitation) and Kennetg 
P. DuBois. University of Chicago Toxicity Labo. 
ratory and the Department of Pharmacology, Uni- 
versity of Chicago. Read by title. p-Dimethyl- 
aminobenzenediazo sodium sulfonate (DAS) has 
been employed as a rodenticide in Germany. This 
use together with the chemical similarity of DAS 
to the carcinogenic azo dyes stimulated our inter- 
est in the mechanism of action of this compound. 
The approximate LD» of DAS to rats was 15 mg./ 
kg. After uniformly lethal doses symptoms ap- 
peared in about 2 hours and consisted of depres- 
sion, flaccidity, and terminal convulsions. After 
30 mg./kg. of DAS intraperitoneally to rats, which 
resulted in death in 3 to 8 hours, a rise in blood 
glucose from an average normal value of 94 mg.% 
to 172 mg.% occurred in 3 hours followed by a 
decrease to 20 mg. % at the time of death. Liver 
glycogen decreased from 2.14% to 0.114% in 5 hours 
after 30 mg./kg. of DAS. The administration of 
glucose prevented the terminal convulsions and 
insulin and adrenal-demedullation counteracted 
the hyperglycemia but did not prevent death. 
DAS inhibited the oxidation of glucose by rat 
liver slices in vivo and in vitro. A final concentra- 
tion of 1 X 10-* M DAS produced 534 inhibition 
of the oxidation of glucose by liver slices and at 3 
hours after 30 mg./kg. of DAS a 38% decrease in 
the oxygen consumption of liver slices was psted. 
Enzyme studies have indicated that DAS inhibits 
an oxidative enzyme other than succinic dehydro- 
genase, cytochrome oxidase, or malic dehydro- 
genase since no decrease in the activity of these 
enzymes was observed in livers from rats poisoned 
by 30 mg./kg. of DAS. 

The water-scluble B-glucoside of desoxycorti- 
costerone acetate; its adrenal cortical activity in 
adrenalectomized dogs. E. Herroup (by invita- 
tion), H. Hays (by invitation), G. Hotmaquist 
(by invitation), B. Ricnarps (by invitation), E. 
OPPENHEIMER. Division of Pharmacology, Research 
Department, Ciba Pharmaceutical Products, Inc., 
Summit, New Jersey. Initial experiments have 
confirmed Meier’s work (Meier, R., Gysel, H. and 
Mueller, R., Schwz. med. Wschr. 74: 93, 1944) on 
the doses of the B-glucoside of Desoxycorticoster- 
one Acetate necessary: (1) to maintain an adre- 
nalectomized dog; (2) to correct the syndrome of 
severe adrenal insufficiency. On a molar basis, 1.6 
times as much glucoside as DCA in oil was required 
to maintain an adrenalectomized dog previously 
supported with DCA in oil; Meier reported that 
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yided maintenance but that 1.5 times the dose of 
DCA in oil did not prevent slight symptoms of 
insufficiency. In our experiments, the dogs were 
frst “‘normalized’’ after operation by minimal 
doses of DCA in oil. We found that 0.35 mg. of 
DCA glucoside/kg. of body weight maintained the 
animal; Meier recommends 0.4 to 0.6° mg./kg. 
Symptoms of severe adrenal insufficiency appeared 
within 24 to 72 hours after withdrawal of the 
glucoside and once initiated, progressed with 
unique speed. Meier has recommended from 16 to 
§0-fold the normal maintenance dose to correct 
severe adrenal insufficiency, and our experiments 
have confirmed this range. Because the water- 
soluble B-glucoside of DCA can be administered 
intravenously, its corrective action in severe 
adrenal insufficiency is rapid and dramatic. 

The effects of 2,4 dinitrophenol and thiouracil 
on chronic methanol poisoning. CoarLes H. HINE 
and Toomas NATHANIEL BuRBRIDGE (by invita- 
tion). Division of Pharmacology and Experimental 
Therapeutics, University of California Medical 
School, San Francisco. Fifty rats of the Long- 
Evans strain were divided equally as to sex and 
weight (average 225 gm.) into 5 groups. The first 
group received methanol; the second, methanol 
plus dinitrophenol; the third, methanol plus 
thiouracil; fourth, dinitrophenol; and the fifth, 
thiouracil. These were given for the life of the 
animal up to 120 days. Seven per cent methanol, 
ingested as the only source of fluid, caused mortal- 
ity in all animals over a period of 60 days. The 
mean survival time was 43 days and the mean 
weight loss was 99 grams. Simultaneous ingestion 
of 0.4% of 2,4 dinitrophenol increased the mean 
survival time significantly (76 days) in a second 
group of 10 rats but did not lower the mortality. 
Use of 0.2% thiouracil further increased the 
survival time (87 days) and decreased the mortal- 
ity; 4 of 10 survived. The weight loss of the second 
group was greater and that of the third group less 
than noted in rats receiving methanol alone. 
Mean survival time was not affected (78 days) 
when 0.4% of 2,4 dinitrophenol was ingested alone 
(group four), but was increased (120 days-to end 
of observation) with 0.2% thiouracil (group five). 
There was a steady weight gain in group five for 
the first 100 days, after which weight loss occurred. 
All other groups showed an initial and progressive 
loss of weight. Bile staining of the liver, kidney, 
spleen, gut, and occasionally of the heart and lung 
was noted at autopsy in all rats receiving methanol 
(in the first three groups). Staining was most 
Pronounced in those animals given methanol 
alone and least marked in those receiving thioura- 
cil plus methanol. All groups which received 
methanol also showed an increased urine acidity 
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(pH 4.0) and a slightly decreased visual perception 
of light. 

The comparative activity of Some a substituted 
glycerol and glycidyl ethers. Coartes H. Hine 
and Hersert E. CHRIsTENSEN (by invitation). 
Division of Pharmacology and Experimental 
Therapeutics, University of California Medical 


‘School, San Francisco, California. The compara- 


tive toxicity of a series of a substituted glycerol 
and glycidyl ethers has been determined in mice 
(30 animals for each agent) following oral and 
subcutaneous administration. These compounds 
have a curare-like action and produce loss of the 
righting reflex, muscular flaccidity and death 
through respiratory paralysis. The glycidyl com- 
pounds are generally more potent than their 
corresponding glycerol] derivative. Replacement 
of the hydroxy groups of the 8 and y carbons by 
one or more aliphatic groups decreased the po- 
tency. Delayed death occurred with most of the 
compounds following 24 hour exposure to the 
saturated vapors. Percutaneous absorption caused 
death with only the more toxic derivatives, such 
as glycidyl phenyl ether and glycidyl isopropyl 
ether. There was no irritating effect following 
topical application of the aliphatic compounds 
but the aromatic derivatives produced irritation 
and a leathery induration in the unabraded shaved 
skin of albino rabbits. The LDso for both species 
was within the same range for any one of the com- 
pounds tested. Rabbits were slightly more re- 
sistant to oral administration. Neck drop was 
elicited in this species as an early sign of muscular 
paralysis after safe as well as fatal doses. 

Certain aspects of the acute toxicity of beryllium 
following intraperitoneal injection. Harotp C. 
Hopcz (by invitation), ELtiorr A. MayNnarp (by 
invitation) ,and W1LL1 AM L. Downs (by invitation). 
Introduced by Harvey B. Haaa. Following 
intraperitoneal injection in rats and mice, the 
LD50 dose based on 24-hour mortalities was 
determined for various beryllium compounds. A 
few rabbits and guinea pigs were also injected. 
The soluble beryllium salts gave indication of 
toxicity of varying degree; the insoluble salts were 
practically non-toxic. Saline solutions were less 
toxic than aqueous solutions. Young (weanling) 
rats and mice were more resistant to beryllium 
toxicity than were older animals. 

Two new analgesics. HELEN L. HoLuanp (by 
invitation and E. G. Gross. Department of Phar- 
macology, School of Medicine, Iowa City, Iowa. The 
Cis (Nu 1196) and Trans (Nu 1779) forms of 1,3- 
Dimethyl-4-phenyl-4-propionoxy piperidine hy- 
drochloride have been compared with morphine 
for analgesic potency in normal human subjects 
and in dogs, using the Wolff-Hardy technique. 
The analgesic potency of the Cis form in dogs is 
slightly greater than morphine, while the Trans 
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man, the Cis form is somewhat less analgesic and 
the Trans form about equal in analgesia potency 
to morphine. The duration of analgesia of the Cis 
form is shorter and that of the Trans form about 
the same as morphine. Mild sedation is produced 
by the Cis form and rather marked sedation by 
the Trans form. Untoward effects of the Cis form 
are relatively few, only slight dizziness, minor 
itching and little or no nausea in doses up to 15 
mgs. The Trans form produces marked dizziness, 
sweating, itching; nausea and vomiting are fre- 
quent at the 10 and 15 mg. level. No significant 
alterations in blood pressure or pulse rates have 
been observed with either form. No analgesic 
tolerance or alteration in R.B.C. or W.B.C. was 
observed in dogs receiving daily injections for 6 
weeks. 

A comparison of the toxicity cf methadon and 
some related compounds. By James O. Hopprr 
(by invitation) and Lioyp C. Minier. From 
Biology Division, Sterling-Winthrop Research 
Institute, Rensselaer, N. Y. Acute toxicity studies 
in both mice and rats and subacute toxicity studies 
by subcutaneous administration to rats were made 
using aqueous solutions of the hydrochlorides of 
methadon, 6-dimethylamino-4 , 4-diphenyl-3-hept- 
anone; its levo isomer; the di form of a structural 
isomer, 6-dimethylamino-4 ,4-diphenyl-5-methyl- 
3-hexanone (Win 1783); ethyl-1-methyl-4-(m- 
hydroxypheny]) - piperidine - 4 - carboxylate (Win 
771); and 1-methyl-4-(3-hydroxypheny])-4-piperi- 
dyl ethyl ketone (Win 1539). The following acute 
LDs values (mg. per kg.) for mice were found: 
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The dose-mortality curves by subcutaneous ad- 
ministration were less steep, than by either the 
oral or intravenous routes for each compound ex- 
cept Win 1539 which showed flat curves by all 
three routes. Thus doses of Win 1539 four times 
greater than those lethal to some mice failed to 
produce 100% mortality. Also this compound gave 
such erratic results by parenteral administration 
that the apparently greater toxicity by the sub- 
cutaneous route is insignificant. Subacute toxicity 
determinations were made in rats by daily sub- 
cutaneous administration for three weeks. The 
incidence of toxicological manifestations, parti- 
cularly the inhibition of gain in body weight in the 
methadon series, was least with Win 1783 and 
greatest with levo-methadon. Win 1539 by this test 
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form is about 4 to 5X as potent as morphine. In 





than Win 1783. 

Opposite effects in vitro and in vivo of a surface 
active agent on mycobacterium tuberculosis. 8. H. 
Hopper (by invitation), V. V. Cots, H. R. Hut. 
prev, and H. A. Rarpr (by invitation). Depts. of 
Public Health, Pharmacology, and Microbiology, 
Indiana University School of Medicine, Indian. 
apolis, Ind. The agent used, Igepal, is described 
as a polyethylene alcohol condensate. The growth 
of Mycobacterium tuberculosis (H37 strain) was 
studied on Dubos’ synthetic medium with and 
without albumin, and on beef infusion agar. When 
Igepal was added to the media there was complete 
inhibition of growth with concentrations of 0.005 
per cent and above on Dubos’ media and at 0.01 
per cent and above on beef infusion agar. Guinea 
pigs were infected with human strains of tuber- 
culosis and when more than half showed evidence 
of local involvement they were placed on the 
experimental diet. In a group of four receiving 0.5 
per cent Igepal, all were dead 80 days later, 
whereas only one control was dead. The Igepal 
pigs all showed tuberculous involvement of the 
liver, while controls showed none. The spleens 
were larger in the Igepal pigs and showed a more 
widespread conglomerate type of tuberculosis. 
This experiment was repeated with a more virulent 
strain of the tubercle bacillus and 0.1 per cent 
Igepal in the diet. Eighty days after being put on 
the diet 3 of 13 controls and 9 of 12 Igepal pigs were 
dead. Organs involved were about the same in the 
two groups. There was no difference in spleen size 
but there was more of a conglomerate type of 
tuberculosis in the Igepal pigs. The resulte with 
0.1 per cent Igepal were less marked than with 0.5 
per cent but in the same direction. In vitro studies 
gave opposite results. 

Procaine metabolism in dogs anesthetized by 
thiopental, ether and chloroform. H. R. Hu riev, 
and V. V. Coxe. Dept. of Biochemistry and Phar- 
macology, Indiana University School of Medicine, 
Indianapolis, Ind. Procaine HCl was given intra- 
venously at various constant rates to dogs under 
light anesthesia (plane 1). Dogs under sodium 
thiopental withstood considerably larger doses 
and lived ionger than those under chloroform. 
Dogs under chloroform were more resistant than 
those under ether. At “eath the blood levels of 
procaine were approximately the same under 
thiopental as under chloroform but under ether 
they were about 60 per cent lower. The brains of 
the dogs under thiopental had a higher concentra- 
tion of both procaine and p-aminobenzoic acid 
than those under chloroform or ether. The livers 
from thiopental dogs had a lower concentration of 
procaine but a higher concentration of PABA thaa 
those from ether and chloroform dogs. The same 
concentration of procaine was found in the kidneys 


was less toxic than levo-methadon, but more toxic 
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of dogs under thiopental and chloroform but 
approximately 40 per cent less was found in the 
kidneys of these dogs given ether. PABA con- 
centration in the kidneys was greatest under 
thiopental and least under ether. A time factor 
undoubtedly played a considerable part in the 
above distribution. Conversion of procaine to 
PABA was most rapid under thiopental and slow- 
est under ether. For any given dose of procaine the 
ratio of blood PABA to that dose was largest under 
thiopental and smallest under ether. Under all 
three anesthetics the concentration of procaine 
was uniformly higher in the brains, livers and 
kidneys than in the blood. Concentration of 
PABA in livers and kidneys was higher than that 
in blood, while the concentration in the brains 
was relatively low. 

Structural relationship to sympatholytic activity 
of certain B-chlorethyl amines. CarLtton C. Hunt 
(introduced by McKeen Cattell). Department of 
Pharmacology, Cornell Univ. Medical College and 
Sloan-Kettering Institute, New York, N. Y. 
B-chlorethyl amines of the following structure 
R —N—CH.CH.ClI were tested for a protective 


f 
R’ 
efiect against lethal doses of epinephrine (LD 
§-100) in mice. These compounds were injected 
subcutaneously (20 mg./kg.) 30 minutes prior to 
the intraperitoneal administration of epinephrine. 
Effective protective agents were injected in pro- 
gressively smaller doses until 40% or more animals 
died after epinephrine. The following substitu- 
tions offered protection (minimum protective 
dose mg./kg. in parenthesis): R and R’ = benzyl 
(10,; p-methoxybenzyl (10); and m-methylbenzyl 
(5); R,R’ = benzimidazolemethyl, benzyl (10); 
a-naphthylmethyl, ethy] (0.1); a-naphthylmethy], 
Bechlorethyl (0.5); benzyl, B-chlorethyl (0.5). 
Dimethyl B-chlor, B-phenylethy! amine was also 
effective (1 mgm./kgm.) whereas dibenzyl B-chlor, 
B-phenylethyl amine was inactive. The following 
substitution on both benzyl groups of dibenzyl 
B-chlorethyl amine (dibenamine) abolished pro- 
tective activity: p-isopropyl, o-Cl, o-methyl. 
Substitution of p-nitro, o-Cl, and p-Cl on benzyl 
bis(B-chlorethyl) amine abolished activity. As 
previously reported substitution of the phenyl 
group directly to the N lacks activity. y-phenyl- 
propyl bis(B-chlorethyl) amine is inactive. Effec- 
tive protective compounds were tested on the blood 
pressure response (cat) to injected epinephrine 
and acetylcholine (atropinized animal). In all 
cases the pressor responses were abolished. 
Benzyl bis(B-chlorethyl) amine and a-naphthyl- 
methyl bis(B-chlorethyl) amine also prevented the 
fall in blood pressure following injection of 
epinephrine or isuprel. Sympatholytic activity 
‘ppears to depend upon a phenyl or naphthyl group 
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attached to N through 1 or 2 carbons, the N being 
attached to a B-chlorethyl and another alkyl or 
aryl group. As reported by Loew et al. a bi-phe- 
noxyethyl derivative is also active. 

Sudden deaths during chloroform and cyclo- 
propane anaesthesia. DuNcAN E. HutcHEon (in- 
troduced by G. H. W. Lucas). Department of 
Pharmacology, University of Toronto. Guinea pigs, 
cats and dogs have been used to investigate the 
mechanisms causing sudden deaths under chloro- 
form and cyclopropane. Changes in the cardiac 
rate and rhythm were observed during all stages of 
anaesthesia and after the injection of small doses 
of epinephrine. Under chloroform, 9 of 22 guinea 
pigs and 3 of 10 cats died abruptly as the result of 
ventricular fibrillation following the injection of 
epinephrine; the same dose of epinephrine pro- 
duced no deaths in an equal number of animals. 
All cats except those that died of ventricular 
fibrillation developed a transient tachycardia 
following the epinephrine. Five of 10 dogs under 
chloroform and 3 of 7 dogs under cyclopropane 
died of epinephrine-induced ventricular fibrilla- 
tion. Deaths occurred during light anaesthesia 
with chloroform and during deep anaesthesia with 
cyclopropane. The same dose of epinephrine causes 
a reflex bradycardia in the normal unanaesthetized 
dog and under ether, so that chloroform and cyclo- 
propane alter the reaction of the heart to epi- 
nephrine. Chloroform and cyclopropane may 
increase the irritability of the myocardium or may 


- decrease reflex vagal activity. In rats and rabbits 


ventricullar fibrillation could not be produced by 
epinephrine under either chloroform or cyclopro- 
pane. 

The effect of curare on the esophagus of the dog. 
K. Hwane (by invitation) and K. R. Unwna. 
Department of Pharmacology, University of Illinois 
College of Medicine, Chicago 12, Illinois. The order 
in which individual muscles are affected by curare 
appears to be a function of the physiologic char- 
acteristics of the respective muscle. Reports in the 
literature regarding the effect of curare on the 
striated musculature of the esophagus are con- 
flicting. The present work was designed to study 
the effect of d-tubocurarine on the cervical and 
thoracic portions of the esophagus which, in the 
dog, receive separate motor innervation (Hwang, 
Grossman and Ivy, Fed. Proc., 6: 133, 1947). In dogs 
anesthetized with pentobarbital, contractions of 
the leg muscle and of the two portions of the 
esophagus were recorded. Their respective motor 
nerves were stimulated with condenser discharges 
of various frequencies for specified periods of time. 
Tetanic contractions of the esophagus were not 
sustained at stimulation rates of more than 50 per 
second. On the other hand, the leg muscle showed 
well sustained tetanus on stimulation at rates of 
more than 100 per second. Small amounts of 
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d-tubocurarine depressed the maximum rate of 
stimuli which were capable of causing sustained 
tetanus of the muscle. This effect occurred almost 
simultaneously in the leg muscle and in the differ- 
ent portions of the esophagus. D-tubocurarine 
paralyzed skeletal muscle and both portions of the 
esophagus before arresting the contractions of 
the diaphragm. Recovery of the diaphragm was 
followed by recovery of the intercostal and other 
muscles. However, the time for the full recovery 
of the esophagus was four or five times longer 
than that of the diaphragm. 

The baljet reaction and pharmacodynamic studies 
of diginin and gitogenin. Harry K. Iwamoro and 
Freperick K. Bei (introduced by Jonn C. 
Krantz, JR.). Department of Pharmacology, 
School of Medicine, Univ. of Maryland, Baltimore. 
Recently a chemical method for the assay of 
digitalis preparations was described. This method 
utilizes the Baljet reaction in which a red-orange 
color is developed by the active glycosides which 
is proportional to their cardiotonic activity. 
Diginin, a glycoside isolated from digitalis pur- 
purea, was found to exhibit a weak Baljet reaction 
and little cardiac action. Gitogenin, a sapogenin, 
was found to be inactive on the heart and gave a 
negative Baljet test. Since each of these sub- 
stances is obtainable in significant yields along 
with the cardiotonic principles from digitalis 
purpurea, the importance of these properties with 
respect to the chemical assay is apparent. 

Influence of some analgetics of obstetrical im- 
portance upon respiration of mature human pla- 
centa in vitro. Hat P. James and Ernest W. 
_.PaGE (introduced by C. H. H1ne). Divisions of 
Obstetrics and Gynecology and of Pharmacology and 
Experimental Therapeutics, University of Cali- 
fornia Medical School, San Francisco (read by 
title). Studies of the effects of various analgetic 
drugs upon the respiration of rat cerebral cortex 
slices have been reported by Fuhrman and Field 
(J. Pharmacol., 77: 392, 1943) and by Elliott, 
Warrens and James (J. Pharmacol., 91: 98, 1947). 
Inasmuch as the placenta is the only human tissue 
that may be conveniently studied in vitro, we 
wished to compare the influence of similar drugs 
upon this tissue. For this purpose, we have 
selected those agents commonly used for pain 
relief in labor. The influence of merperidine 
(demerol), methadon (‘‘10820’’), morphine, amytal 
and scopolamine upon the rate of oxygen consump- 
tion of placental tissue was studied by the direct 
method of Warburg. The fresh tissue was prepared 
in the cold by teasing the villi apart with blunt 
dissection. Approximately 200 mgm. samples were 
suspended in modified Krebs-glucose-ringer-phos- 
phate solution. The oxygen uptake was determined 
at 20-minute intervals for 80 minutes before and 
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after addition of the drug. The results are sym. 
marized below: 
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| Concentra- | Max. effect] Ti 
Drug tion on QO: men, ae 
——_—, 
moles /liter % % sete’ minutes 
Demerol (merperidine) 0.00025 —10 p.) 
0.0005 —27 v1) 
0.001 —43 20 
0.0075 —83 40 
Methadon (10820, ami- | 0.00025 +22 | 
done, dolophine) 0.0005 +38 | 60 
0.001 +12 | 
0.002 —93 120 
Morphine 0.00025 
0.005 no effect 
Amytal 0.0001 +1 20 
0.0002 —9 60 
0.00045 -31 | 
0.0009 —63 80 
0.0018 —97 | 120 
Scopolamine 0.00025 —I1 | v1) 
0.005 —1 | ® 
0.02 -65 | 








Demerol, amytal and scopolamine appear to be 
true depressants, whereas morphine has little, if 
any, effect. Methadon stimulated respiration in 
low concentrations, but depressed it at higher 
levels. All concentrations used are considerably in 
excess of therapeutic, and the results do not cor. 
relate with effects of the same drugs upon the 
intact fetus. They do, however, correspond well 
with the above-mentioned studies on rat cerebral 
cortex. 

Experimental bromism in man. E. M. JELLINEK. 
Dept. of Applied Physiology, Yale University 
(introduced by C. I. Buss). In testing clinical 
reports on the occurrence of bromide psychosis 
at blood bromide levels ranging from 50 to 120 mg/ 
100 ec., 78 psychologically normal persons and @ 
psychotic patients were kept for several weeks at 
blood bromide levels around 200 mg./100 ¢. 
Subjective and objective effects of the bromide 
administration were observed. A psychological 
test battery was employed to check on subjective 
reports. The statistical analysis takes account of 
the practice factors involved in these tests and 
attempts to arrive at the net effect of the drug 
Even at fairly high bromide levels the normil 
subjects did not show gross psychological 0 
neurological effects but only manifestations o 
sedation. The indications are that bromide psy- 
chosis at bromide levels reported in the clinics! 
literature would occur largely in individuals with 
psychotic liabilities or at the onset of a psychosis. 
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Comparative analgesic and toxic effects of the 
optical isomers of methadon and “isomethadon. 
EuzaBeTH H. JenNeEy (by invitation) and Car. 
(, Pre1FFER. Department of Pharmacology, Uni- 
versity of Illinois College of Medicine, Chicago 12. 
Acute toxicity was determined by intraperitoneal 
administration of these drugs using the albino 
mouse (Harlan strain, 18-24 Grams, both sexes). 
With both drugs the d optical isomers were more 
convulsant and produced a less marked Straub- 
tail phenomenon. Analgesia was determined after 
subcutaneous administration in the guinea pig 
(method of Winder, Pfeiffer and Maison). An 
abnormally low therapeutic index was derived as 
aratio of the mouse LD-50 to the minimal anal- 























Mous Minimal/-Pherap. 

LD-so*| SE. | Slope | analg. |"index 
di Methadon........ 29 +2 ll 12.5 2.3 
diIsomethadon.....| 39 +3 9 12.5 3.1 
|Methadon......... 11 +2 ll 5 2.2 
dMethadon........ 63 +3 14 20 3.2 
|Isomethadon...... 25 +2 7 7.5 3.3 
dIsomethadon.....| 73 +6 9 30 | 2.4 





* All doses are in mgm./kgm. 


gesic dose in the guinea pig. From these data dl 
Methadon has a slightly higher therapeutic index 
which is due entirely to a higher LD-50. Chronic 
toxicity studies in weanling rats (Sprague Dawley 
strain, both sexes) were made using a dose one- 
third that of the mouse LD-50. Injections were 
made subcutaneously daily for a period of five 
weeks. These data indicate that judged by the 
criteria of mortality, weight loss, and blood 
changes, d Methadon is the least chronically toxic 
and d Isomethadon is the most chronically toxic, 
while the two 1 Isomers are intermediate. The 
data further indicate the need for clinical studies 
on the pure 1 Isomethadon rather than the racemic 
mixture. 

The relationship of cholinesterase inhibiting 
activity to the acute toxicity of some organic phos- 
phorus compounds. H. Water Jones, Jr. (by 
invitation), Berrram J. Meyer (by invitation) 
and Leonarp KareEv. Toxicology Section, Medical 
Division, Army Chemical Center, Maryland. The 
degree of in vitro inhibition of rat brain choline- 
sterase caused by 42 organic phosphorus com- 
pounds was compared with their acute (24 hour 
observation period) intraperitoneal toxicity to 
mice. The 38 compounds which proved to be weak 
inhibitors of cholinesterase (50% inhibition caused 
by molar concentrations greater than 2.5 x 10) 
were also comparatively non-toxic (LDw’s greater 

425 micromols/kg. or 100 mg./kg.), and no 
correlation between cholinesterase inhibition and 
toxicity was observed in this group. The remaining 
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four compounds were potent inhibitors of cholin- 
esterase.. These were (1) tetraethy] pyrophosphate, 
(2) di-isopropyl fluorophosphate, (3) di-isopropyl 
chlorophosphate, and (4) diethyl p-chlorobenzene 
phosphonate. Two other potent cholinesterase in- 
hibitors (A) and (B) (commercial confidential) were 
also investigated. The concentrations in which 
these six compounds caused 50% inhibition of 
cholinesterase activity and their LDso’s in micro- 
mols/kg. and mg./kg. are presented in tabular 
form below. 

















Cag, | BORON | Le LDso 
micro M/kg. mg./kg. 
1 6.3 X 10-9 4.00 1.16 
A 1.0 X 10-8 9.48 3.49 
2 4.3 X 107 47.5 8.74 
B 4.2 X 107 58.8 10.4 
3 2.0 X 10-6 146 29.2 
4 1.6 X 10-5 1120 300 





When the logs of these LDjo’s in micromols were 
plotted aginst the negative logs of the molar 
concentrations causing 50% inhibition, a straight 
line was obtained. Thus the toxicity of these com- 
pounds appears to be a function of their potency 
as cholinesterase inhibitors. 

Action of central nervous system depressants at 
different growth periods of salamander (Ambly- 
stoma punctatum) larvae. ALEXANDER G. Karcz- 
MAR (by invitation) and THEoporE Koppanyt. 
Department of Pharmacology and Materia Medica, 
Georgetown University School of Medicine. During 
the course of studies on the correlation of drug 
action and differentiation of the nervous system of 
Amblystoma punctatum, eight depressants were 
employed. Larvae of different ages (from 10 to 33 
mm. in length) were immersed in standard con- 
centrations of each of the depressants, and the 
anesthetic induction period (time in minutes 
elapsing between the immersion of larvae in 
solution and the onset of full anesthesia) recorded 
and plotted against larval lengths. For paralde- 
hyde (1:200), ethyl alcohol (1:33), and tricain 
(MS-222; 1:7,500) the induction period was short- 
ened gradually from a value of 40 to 30 to about 
10 minutes, with a possible break in the curve 
occurring at larval length of 24 mm. It decreased 
abruptly for sodium barbital (1:20), nembutal 
(1:250), chloral hydrate (1:250) and chloretone 
(1:4,000), 12 mm. long larvae requiring more than 
two hours for development of full anesthesia, 
while 33 mm. long larvae were narcotized within 
from 5 to 10 minutes by chloretone and chloral 
hydrate and within 30 minutes by the two barbi- 
turates. A possible break in the curve occurred at 
an early growth stage for chloretone, and at an 
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intermediate stage for the barbiturates and chloral 
hydrate. Finally, a 1:1,000 solution of acetanilid 
anesthetized the larvae within 6 to 15 minutes 
irrespective of larval length. Also, the minimal 
effective concentration of acetanilid (1:1,500) did 
not vary within the range of the larval age investi- 
gated, while the minimal effective concentrations 
of other depressants studied became progressively 
lower as the larval growth proceeded. 

A potential rodenticide—‘‘Fanyline”’. Leonarp 
Kareu. Toxicology Section, Medical Division, 
Army Chemical Center, Maryland. Subsequent to 
the report of Kalmbach in 1946 on the effectiveness 
of sodium fluoroacetate, ‘‘1080’’, as a rodenticide, 
attempts were made to find an equally effective 
verminicide which was, unlike ‘‘1080’’, relatively 
water insoluble. Potentially such a compound has 
been found in fluoroacetphenylhydrazide, here- 
after called ‘‘Fanyline’’. Oral toxicity was deter- 
mined in non-fasted animals by administering 
suspensions of ‘“‘Fanyline’’ in 20% gum acacia 
through an oesophageal catheter or, in cats and 
dogs, by feeding capsules. Calculated median 
lethal doses were 9.1 mg./kg. for male rats, 44.9 
mg./kg. for female mice, and 7.2 mg./kg. for 
pigeons; whereas the estimated LDjo’s were 
slightly less than 1.3 mg./kg. for rabbits, between 
0.65 and 1.0 for guinea pigs, greater than 0.25 and 
less than 0.5 for cats, and between 0.1 and 0.25 for 
dogs. Mixtures of 1% and of 2% ‘‘Fanyline”’ in 
corn meal were highly acceptable to albino rats 
and mice, well-fed rats consuming poisoned meal 
even when presented to them side by side with 
their normal diet. In acceptability tests, all of 32 
rats weighing 200 to 500 gms. and 16 rats weighing 
65 to 82 gms. ate enough of the ‘‘Fanyline”’ to cause 
death. Furthermore, despite the relative non- 
lethality of the compound for mice, of 100 animals 
comprising four equal groups exposed to 2% 
poisoned meal, 33 consumed lethal quantities 
without pre-baiting, while of the 67 survivors, 55 
consumed lethal doses after being pre-baited for 
one week. Toxicity and acceptability tests on wild 
Norway and Alexandrine rats are currently in 
progress in other laboratories. 

Circulatory and adrenolytic actions of DHE and 
DHO. Norman W. Karr (introduced by NorMAN 
A. Davin). Department of Pharmacology, Uni- 
versity of Oregon Medical School, Portland, Oregon. 
Several hydrogenated ergot alkaloids have been 
shown to be less toxic and stimulant to smooth 
muscle than their naturally occurring precursors, 
while retaining full or augmented potency as 
adrenolytic agents (Rothlin, Bull. Schweiz. Akad. 
Med. Wiss., 2: 249, 1947). We have compared di- 
hydroergotamine (DHE), dihydrodergocornine 
(DHO) and ergotamine (Gynergen, Sandoz) with 
regard to reversal or diminution of pressor re- 
sponse to injected epinephrine, and alteration 
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produced in the blood flow to a hind limb as 
measured with a bubble flowmeter (Soskin et al,, 
Am. J. Physiol., 108: 107, 1934). Dogs were anes. 
thetized with intravenous sodium pentobarbital 
or with intragastric urethane and chlorobutanol, 
Under the conditions of our experiment, ergota. 
mine has not consistently produced reversal or 
decrease in the pressor response to injected 
epinephrine, but in about 50% of the experiments 
a dose of 0.4 mg. per kg. has significantly dimin. 
ished blood flow to the hind limb. This dose pro. 
duces a marked rise in blood pressure, and fre. 
quently respiratory arrest and death. DHE and 
DHO in identical doses are well tolerated and 
without notable effects on blood pressure or 
respiration. Following either dihydrogenated 
alkaloid the pressor response to epinephrine is 
slight and transient and usually followed by a 
more marked and sustained fall in pressure. 
Neither DHE nor DHO has produced significant 
alterations in blood flow to the hind limb. 
Toxicity of intravenous ammonium salts. Nor. 
MAN W. Karr and Epwarp L. Henpnricks (in- 
troduced by Norman A. Davin). Department of 
Pharmacology, University of Oregon Medical 
School, Portland, Oregon. Intravenous ammonium 
chloride has been reported to be a valuable treat- 
ment for alkalosis or certain types of oliguria, 
particularly where oral use of acidifying agents is 
precluded. While reactions characterized by 
pallor, sweating, and retching have been observed 
even with low concentrations (Schemm, reported 
before Western Soc. Clin. Res., Nov. 1947), search 
of the literature fails to reveal any systematic 
study of the toxicity of intravenous ammenium 
compounds. We have given ammonium chloride, 
carbonate, and bicarbonate to dogs by intravenous 
infusion, and find that all produce the same typical 
chain of toxic signs. The first is the appearance of 
occasional gasps, which become more frequent 
until the respiration consists only of a series of 
jerking gasps, with intervening periods of apnea. 
Simultaneously the heart rate becomes very slow, 
and often irregular. Fibrillary twitchings of the 
tongue appear, frequently followed by generalized 
fibrillations and tonic convulsions. If administra- 
tion is continued, death soon ensues. This s8¢- 
quence of toxic signs is closely correlated with the 
rate of administration of the ammonium ion, re- 
gardless of the salt used. It has appeared with 
rates as low as 0.105 milliequivalents per kg. per 
minute, and a rate of 0.182 milliequivalents per 
kg. per minute has produced toxic signs in 16 
minutes. Clinically ammonium chloride has been 
used in 2% solution, at the rate of 500 ml. per hour, 
which for a 70 kg. man, amounts to 0.045 milli- 
equivalents per kg. per minute. Thus the safety 
margin for ammonium chloride given intr 
venously in this concentration is quite narrov, 
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ranging in 16 of our experiments from 2.29 to 4.37. 
This suggests the importance of close supervision 
of the rate of intravenous infusion of ammonium 
chloride, as double or treble the recommended rate 
might lead to serious toxic reactions. 

Comparison of blood levels of thiopental (pento- 
thal), 5-allyl -5-)1-methylbutyl) -2- thiobarbituric 
acid (surital) and thioethamyl in the dog. A. R. 
Ke.y (by invitation), F. E. Saipeman and B. J. 
Apams (by invitation). Dept. of Pharmacology, 
Univ. of Michigan. Using the Beckman spectro- 
photometer and a modification of the method of 
Jailer and Goldbaum, absorption and calibration 
curves and recoveries from plasma (96-100%) were 
obtained for three thiobarbiturates, thiopental, 
§- allyl - 5 - (1 - methylbutyl) - 2 - thiobarbituric 
acid (Surital), and Thioethamyl. Preliminary 
experiments demonstrated that withdrawal of 
blood from. dogs in amounts up to 80 cc. did not 
significantly alter plasma blanks. It was also 
found that incubation of thiopental in plasma for 
$hours at 38°C. resulted in no appreciable diminu- 
tion of recoverable drug. Blood level curves were 
obtained on dogs injected intravenously with 
sodium thiopental (20 mg./kg., 4% solution) and 
equimolar doses of Surital and Thioethamyl. 
The average duration of action and the blood level 
at the time of return of the righting reflex for each 
drug as follows: thiopental, 54 min., 1.2 mg. %; 
Surital, 94 min., 0.86 mg. %; Thioethamy], 11 min., 
2.1mg. %. A comparison of potency based on the 
above blood levels and using thiopental as a 
standard of 100%, indicates that Surital has a 
potency of 139% and Thioethamyl, 57%. The shape 
and slope of the blood level curves for all three 
drugs was similar, indicating approximately equal 
rates of detoxication. A peak of approximately 3.5 
mg. % was reached within one minute after com- 
pletion of the injection, the level falling rapidly to 
2.5 mg. % at 3-5 minutes. At 20 minutes it had 
reached 1.5 mg. % and leveled off so that at one 
hour the level was approximately 1 mg. % and at 
4hours 0.5 mg. %. 

The anticurare activity of congo red and related 
Compounds. Cuar.es J. KENsSLER (introduced by 
McKren Carrey). Department of Pharmacology, 
Cornell University Medical College. Congo red and 
related compounds have been found to possess 
prophylactic and therapeutic anticurare activity 
in the frog when pure d-tubocurarine chloride 
(DTC) is the curarizing agent. Two pure erythrina 
alkaloids, beta-erythroidine (BE) and dihydro- 
beta-erythroidine (H:BE) have also been studied. 
In contrast to the anti-DTC activity of congo 
red, no antagonism of the curarizing action of the 
erythrina alkaloids was observed. Diisopropyl 
fluorophosphate was less effective against DTC 
than congo red, but was as effective against BE as 
against DTC. Congo red is a moderately potent 
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cholinesterase inhibitor in vitro but its failure to 
protect against curarization by the erythrina 
alkaloids as well as the lack of anti-cholinesterase 
activity of chlorazol fast pink (a related com- 
pound which possesses anti-DTC activity) indi- 
cates that the anti-DTC activity of congo red is 
not due chiefly to its anti-cholinesterase activity. 
Evidence has been obtained which supports the 
hypothesis that the anti-DTC activity of congo 
red and related compounds is due to a reaction 
occurring between DTC and the dyes. Congo red 
and related compounds have been found to pre- 
vent the dialysis of DTC through a cellophane 
membrane. No such effect was noted with BE and 
H2BE. Congo red and other sulfonic acid com- 
pounds form a precipitate with DTC but not with 
BE and H.BE. The DTC-congo red precipitate is 
soluble in excess congo red but not in excess DTC. 

Methods for the evaluation of compounds with 
curare-like action. K. K. Krmura (by invitation) 
and K. R. Unna. Department of Pharmacology, 

University of Illinois College of Medicine, Chicago 
12, Illinois. Curare-like compounds produce, on 
intralymphatic injection in frogs, progressive 
incoordination of spontaneous movements, loss of 
righting reflexes, and flaccid paralysis. By com- 
paring the effects of indirect and direct stimula- 
tion of the muscle, the site of action of the drug can 
be verified with ease. Effects on other tissues, 
especially on the circulation, may be observed. 
Reversibility of the paralysis is a further iniiica- 
tion of the selectivity of the action of the particular 
compound. Reproducibility of the effects of 
paralyzing agents on the muscles of the neck of the 
rabbit (‘‘head-drop’”’ method) depends on the 
speed of the intravenous injection and on the size 
of the animal. The effects are usually not recorded 
objectively. Marked relaxation of the abdominal 
muscles precedes that of the neck muscles. The 
narrow margin between the ‘‘head-drop”’ dose and 
the fatal dose too often results in the loss of ani- 
mals. Intravenous injection in mice, likewise, 
produces head-drop. This method is more gco- 
nomical and allows the statistically valid deter- 
mination of the “‘head-drop”’ dose on a uniform 
population. By determining the LD; under 
identical conditions, the margin between paralyz- 
ing and lethal doses can be accurately assessed. 
Neither the rabbit nor the mouse ‘‘head-drop”’ 
method establishes the site of action of a drug. 
Potential curare-like compounds are, therefore, 
submitted to tests on frogs, before their effects are 
further studied on mammals. 

The effect of pitressin on the hemodynamic re- 
sponses of epinephrine and N-isopropyl-nor- 
epinephrine. THEODORE O. Kina. Department of 
Pharmacology, Georgetown University School of 
Medicine, Washington, D. C. In a series of experi- 
ments on dogs, doses of epinephrine hydrochloride 





234 


(0.25 ec. and 0.5 cc. of a 1:100,000 solution) and of 
N-isopropyl-nor-epinephrine (0.25 cc. of a 1:100,- 
000 solution) were administered by vein before and 
after the administration of pitressin. The pressor 
components of both drugs were potentiated by 
pitressin (see Table I), both as to height and 
duration. The vasodepressor effect of N-isopropyl- 
nor-epinephrine (#1024) was usually abolished or 











TABLE I 
| Pitressin (total) 
Total doses Control | . 
| | 0.5 unit | 1unit | 2 units 
Epinephrine HCl, | | 
1:100, 000 | | } 
| See a | +2472) | +320) | +30(7) | +36(4) 
Oe re | +26(5) | +34(8) +37 (2) — 
| | | 
#1024, 1:100,000 
Se ee | —23 (10) —2 (6) +1(7) | +12(1) 





Ave. hemodynamic effects of epinephrine compounds before 
and after pitressin (nos. in parentheses = number of experi- 
ments). Plus indicates pressor, minus sign depressor effects. 


at least reduced by pitressin. When the pitressin 
effects wore off, the injection of additional pitres- 
sin again produced enhancement of the effects of 
the epinephrine compounds. In those experiments 
where pitressin failed to affect potentiation of 
epinephrine B.P. elevations or reversals of the 
N-isopropyl-nor-epinephrine vasodepression, ad- 
ministrations of 0.1 mg. of erogotamine per Kg. 
produced potentiation and reversal respectively. 
It is suggested that the administration of a non- 
specific vaso-constrictor by opposing the vaso- 
dilator component of the above drugs enhances 
the pressor action of these agents and that the 
potentiation of epinephrine by cocaine (?), ephed- 
rine or ergotamine is in part due to a non-specific 
vaso-constriction. Additional factors, of course, 
cannot be excluded. It may also be stated that in 
a statistically significant number of cases ergota- 
mine reversed the depressor action of N-isopropyl- 
nor-epinephrine without accelerating the heart 
rate during the period of the actual rise of blood 
pressure. . 

Further studies on synthetic analgesics. A. C. 
Krrcnnor. The Division of Anesthesiology, Uni- 
versity of Oregon Medical School, Portland, Oregon. 
Two of the drugs reported by the United States 
Technical Intelligence Team as synthesized by 
the I. G. Farbenindustrie in addition to methadon 
have been given a limited clinical trial at the Uni- 
versity of Oregon Hospitals. One of these, called 
by the Germans *# 10582 (Formula I), was found to 
be rather inefficient in comparison with methadon. 
Analgesia was noted in 50 mgm. doses but side 
actions were too frequent to continue the study. 
The other, #10720 (Formula II), called also Keto- 
Bemidone, in a very limited trial appeared to 
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merit further study since excellent analgesia was 
obtained with minimal side-actions. 
Comparison of anesthetic action of acetanilid, 
tricaine (MS-222) and aliphatic depressants. 
THEODORE K oppanyiand ALEXANDER G. KARCZMAR 
(by invitation). Dept. of Pharmacology and 
Materia Medica, Georgetown University School of 
Medicine. The kinetics of action of depressants 
depends, in Amblystoma punctatum larvae, on the 
anesthetic and on the larval stage. As to the latter, 
acetanilid (Fed. Proc., 6: p. 51), is a notable excep- 
tion. Its speed of induction of anesthesia (see 
above, this issue) and its minimal effective con- 
centration (1:1,500) are independent of the larval — ‘! 
stage. Acetanilid action is reversible, the onset of hes 
action taking place within 5 to 15 minutes, and the F 'P 
recovery—from 2 to 3 minutes. Larvae, anesthe- § “ 
tized with acetanilid, were subjected to multiple — °Y 
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convulsive doses of metrazol, strychnine and — * 
prostigmine (0.c.). Convulsions were absent, but The 
denarcotization failed to occur. Acetanilid also — %! 
stopped convulsions already in evidence. Sub- dog 
anesthetic concentrations of acetanilid acted § the 

caus 


additively with subanesthetic concentrations of 
MS-222, nembutal and chloretone. Experiments f° 
in rabbits and dogs also indicate the C.NS- thro 


depressant action of acetanilid which is antag- § P 
onized by metrazol; conversely, acetanilid pre- Va 
vents metrazol convulsions. Chloretone, tricaine, § "on 
alcohol, and paraldehyde share with acetanilid the (by : 
property of rapid reversibility of their action. On f tion) 
the other hand, the recovery time from chloral § Phy: 
hydrate, nembutal and sodium barbital anesthesis J Scho 
is more prolonged. The ratio of recovery times for § Saler 
nembutal (1 hour) and for sodium barbital ( J teste 
hours) is comparable to that obtained in mammals. J the ; 


Experimental evidence shows that acetanilid is f test, 
general anesthetic requiring toxic doses fot § Fpin, 
mammals but, for urodele larvae, concentration fi, ome 
below those of many aliphatic narcotics. 








ia was 


tanilid, 
ssants. 
RCZMAR 
y and 
hool of 
assants 
on the 
latter, 
 excep- 
ia (see 
ve cOn- 
» larval 
nset of 
and the 
nesthe- 
ultiple 
ne and 
nt, but 
id also 
», Sub- 

acted 
ions of 
riments 
C.NS.- 
antag- 
id pre- 
ricaine, 
ilid the 
ion. On 
chloral 
osthesis 
imes for 
pital (4 
ammals. 
ilid is 4 
yses for 
trations 








| 





SOCIETY FOR PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


Anesthesia with Cyclobutane. Jonn C. Krantz, 
Jz. and C. Jevuerr Carr. Department of Pharma- 
cology, Univ. of Maryland, School of Medicine, 
Baltimore. The anesthetic properties of cyclo- 
butane were studied in dogs and monkeys. The 
anesthetic syndrome produced by cyclobutane is 
comparable to that of cyclopropane. However, 
cyclobutane appears to be the more potent of the 
two gases. Blood pressure remains essentially un- 
changed, and the form and rhythm of the electro- 
eardiogram remain normal under cyclobutane 
anesthesia. The automatic tissue of the heart is 
sensitized to epinephrine when dogs and monkeys 
are anesthetized with cyclobutane. The oil/water 
coefficient of cyclobutane is higher than that of 
eyelopropane, which correlates with the higher 
anesthetic potency. 

Action of cysteine and of dimercaptopropanol in 
heartfailure caused by sodium bismuth tartrate. 
Orro Krayer and ALFRED Faran. Department of 
Pharmacology, Harvard Medical School. In the 
isolated heart of the dog (heart-lung-preparation) 
sodium bismuth tartrate causes impairment of 
contractility and disturbance of rhythm. Hearts, 
in apparently similar condition of work capacity 
(as revealed by competence test) prior to the 
administration of the bismuth compound, vary 
greatly in sensitivity. Some hearts, especially 
those which have been exposed to other substances 
and have been in the experiment for sometime, 
may require as little as 25 mg. of sodium bismuth 
tartrate to produce severe failure; while in other 
hearts, especially in those freshly prepared, doses 
up to several grams may cause only mod2rate 
degrees of incompetence. Under certain conditions 
tysteine hydrochloride and dimercaptopropanol 
are able to restore normal function of the heart. 
The effect of cysteine is transient and the duration 
of action is proportional to the dose. If the first 
dose of the thiol compound is small in relation to 
the dose of sodium bismuth tartrate required to 
cause failure, no improvement occurs; rather, 
contractility is further impaired, or the heart is 
thrown into a state of severe arrhythmia or sudden 
stoppage of the heart is precipitated. 

Vasomotor activity of NU-1683 and other drugs 
upon the rat meso-appendix. DonaLtp C. Kunze 
(by invitation), J. Richarp R. Boss (by invita- 
tion) and Harotp D. Green. Department of 
Physiology and Pharmacology, Bowman Gray 
School of Medicine of Wake Forest College, Winston- 
Salem, North Carolina. Various drugs have been 
tested on rats using essentially the technique of 
the Zweifach and Chambers rat meso-appendix 
test. The substances were tested as follows: 
Epinephrine was applied to the exposed mesentery 
in such dilution as to give a minimal constrictor 
response in the small muscular vessels. The drug to 
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be tested was then injected intravenously. The - 
reactivity to the topical epinephrine was again 
noted. When the test drug caused a higher concen- 
tration of epinephrine to be required, the drug was 
designated'as a dilator, and when a lower concen- 
tration of epinephrine was required, the drug was 
considered to be constrictor. Epinephrine (0.3-0.7 
microgram/100 gm.) had a constrictor action of 
slight degree (2X) for a short time (15 min.). 
Ephedrine (0.1 mgm/100 gm.) had a long-lasting 
(40 min.) constrictor action of small degree (2X). 
NU-1683(1-(m-hydroxyphenyl) -N?-methyl-eth- 
ylene diamine dihydrochloride, an experimental 
sympathomimetic compound), (Hoffmann-La 
Roche, Inc.) (0.1 m¢m-100 gm.) showed a con- 
strictor action greater in degree than ephedrine 
(8X) but of the same duration. With this drug, 
the largest venules in the field became congested 
and occasionally the flow of blood completely 
stopped, to begin. again after a short period of 
time. The entire bed showed a visible slowing of 
flow, even without the application of epinephrine, 
most marked on the venous side. Etamon (tetra- 
ethylammonium chloride) (2 mgm/100 gm.) 
showed a slight (2X), transient (10 min.) dilator 
action. Priscol (2 Benzyl 4,5 Imidazoline) (0.1 
mgm/100 gm.) showed a dilator action of con- 
siderable strength (20X) for about 25 minutes. 
The penetration of lead through the skin of the 
rat. Frrepa M, Kunze (by invitation) and Epwin 
P. Lava. Division of Pharmacology, Food and 
Drug Administration, Federal Security Agency, 
Washington 25, D. C. In the past experiments de- 
signed to demonstrate whether lead penetrates the 
skin have been equivocal. They were based chiefly 
on the attempt to show significant elevation of 
urinary lead following cutaneous exposure, but 
suffered either from lack of sensitivity or to tech- 
nical difficulties in restricting lead intake to the 
cutaneous route. A new method (Laug, et al., 
J. Pharmacol. and Exper. Therap., 89: 42, 1947) 
developed for the study of cutaneous penetration 
of mercury was applied to lead. This method 
utilizes the storage of lead in the kidney as a 
measure of the percutaneous penetration of lead. 
Rats were exposed to lead acetate, lead oleate, 
lead arsenate and lead tetraethyl either as aqueous 
or ointment preparations. From 77 to 150 mg. (on 
the basis of metallic lead) were inuncted into a 29 
(em.)* area of the skin of the back (8% of total 
body surface). The rats were wrapped in a special 
celluloid cuff which prevented oral contact. After 
24 to 48 hours’ exposure, the animals were sacri- 
ficed and the kidneys analyzed for lead. Small but 
significant penetration of lead followed exposure 
to the acetate, oleate and arsenate. Injury to the 
skin approximately tripled penetration. Markedly 
greater penetration occurred with lead tetraethyl, 
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the animals frequently dying within 24 hours from 
a total dose of 0.1 ml. 

The daily dose of the mercurial diuretic and the 
maintenance dose to control congestive failure. 
NaTHANIEL T. Kwit (by invitation), WALTER 
MopE.u, LaAwRENCE W. HANLON (by invitation), 
JosEePH G. BEenTOoN (by invitation), ELaing W. 
CorLove (by invitation), Morris PEARLMUTTER 
(by invitation), Sipney M. GREENBERG (by invi- 
tation), Mitton L. Kramer (by invitation), and 
Harry Gop. In the current methods for the 
treatment of congestive failure, the organic 
mercurial diuretics are used at infrequent inter- 
vals, rarely shorter than 3 or 4 days. Indications 
that mercuhydrin is excreted in less than 24 hours 
led us to its daily administration in a regimen of 
treatment of patients with congestive failure. The 
regimen consists of a diet containing 1 to 1.5 gm. 
of salt, 2 quarts of water, 1.2 mg. digitoxin at one 
time, followed by 0.2 mg. daily, and a daily intra- 
muscular injection of 1 or 2 cc. of mercuhydrin. 
The results obtained with this regimen in 140 
hospital admissions with advanced congestive 
failure were compared with those in 502 similar 
admissions in 4 large hospitals, treated by the 
methods in current use, in which, among other 
differences, the mercurial is given at infrequent 
intervals. The comparison showed that with the 
daily dose of the mercurial, congestive failure 
subsided completely in 90 instead of 50% of cases 
in an average period of 6 days instead of 15 days, 
the mortality being 9 in place of 23%. A chart of 
the daily weight shows when the patient attains 
the ‘“‘cure”’ or “‘dry weight”’ (in 6 days). The “‘dry 
weight” is maintained by prolonging intervals in 
the maintenance plan, to prevent recurrences of 
failure, which constitute about 18% of hospital 
admissions for congestive failure by the current 
methods of treatment. 

Pharmacological properties of trimeton, a new 
antihistaminic compound. ANNETTE LABELLE and 
Ricuarp Tistow (introduced by O. Krayer). 
Biological Research Laboratories, Schering Corpo- 
ration, Bloomfield, New Jersey. Trimeton 
(y - Phenyl - y - (2 - pyridyl) - N,N - dimethyl- 
propylamine) prepared by Drs. Sperber, Papa and 
Schwenk in the Chemical Research Division was 
studied for its potency, toxicity and other pharma- 
cological properties. It prevented the lethal effect 
in guinea pigs of 1.1 mgm/kg. intravenous hista- 
mine dihydrochloride. The effective dose 50 per os 
was approximately 2 mgm/kg., and subcu- 
taneously 0.1 mgm/kg. The protection afforded by 
51 mgm/kg. orally lasted from 8 to 16 hours. 
110 mgm/kg. orally, or 1.6 mgm/kg. subcuta- 
neously protected guinea pigs for over 2 hours in a 
histamine aerosol mist in which the control ani- 
mals died within 5 minutes. 24 mgm/kg. per os 
protected guinea pigs sensitized with species- 
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different sera from anaphylactic death. Acute 
toxicity tests performed in mice, rats, guinea pig 
and dogs by various routes compared favorably 
with other antihistaminic drugs in use. Examing. 
tion of the blood and the organs of immature rats 
fed 25 mgm/kg. daily for 4 weeks did not reveg| 
any difference between treated and control ani. 
mals. In blood pressure experiments in dogs, 
Trimeton inhibited the depressor effect of hista. 
mine and potentiated the pressor effect. of epi- 
nephrine. It had less spasmolytic activity than 
diphenhydramine hydrochloride as determined by 
the concentration effective in vitro in relaxing 
rabbits’ intestine contracted with BaCl. or doryl, 
Trimeton did not have any antipyretic action as 
measured by a modification of the Barbour 
method. Solutions of Trimeton were less irritating 
to the rabbit eye and less anaesthetic to the guinea 
pig cornea than diphenhydramine hydrochloride, 

Preliminary studies in the toxicity of beryllium: 
the effect of intratracheal injections in experi- 
mental animals. CHartes W. LABELLE (by invi- 
tation) and Martua Rerp Cucct (by invitation) 
(Introduced by Harvey B. Haag). With beryllium 
and its compounds are introduced into the lungs of 


rats via the trachea, the MLD for metallic dust 


and the insoluble compounds—oxide, carbonate, 
and carbide—are all greater than 200 mg of ma- 
terial per kilogram of body weight. The MLD of 
the soluble compounds, beryllium fluoride, sulfate, 
and oxyfluoride, was 15, 10, and 2 mg of salt per 
kilogram of body weight. Evidence is presented 
tending to show that the acute deaths result from 
a direct interference with lung function rather 
than a specific toxic effect of beryllium. ‘The in- 
soluble materials, while failing to show any 
distinct toxic effects of an acute nature, never- 
theless lead to a more chronic type of damage 
resulting in a high rate of mortality after 100 to 
250 days. Death is preceded by a series of in- 
flammatory and necrotic changes in the lung, while 
changes in growth rate and increases in the 
polymorphonuclear leukocytes of the blood seem 
to offer the greatest aid in judging the progressoi 
the reaction in intact animals. The pathological 
picture at death is not identical with that seen in 
man, and a series of concomitant exposures t 
debilitating agents such as mild infection, heat, 
and cold, has failed to alter the character 0 
progress of the response. 

Ahalysis of dust and fume hazards in a beryllium 
plant. Srpnry LAsKIN (by invitation), RosER! 
A. N. Turner (by invitation), and Hersert f. 
SrokIncER (by invitation). (Introduced by 
Harvey B. Haag). A survey has been made of the 
industrial health conditions of a plant engaged 
the manufacture of beryllium metal and alloys 
The survey included an analysis of the dust ant 
fume concentrations of the plant and a correlati0 
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of these results with a past medical history of 
beryllium poisoning. The medical history of the 
plant from 1943 to 1946 showed 136 cases of toxicity 
attributed to beryllium compounds. Cases, for thé 
most part, were confined to the preparation of the 
sulfate, the fluoride, the metal and the beryllium 
copper alloy. Typical symptoms are described. 
Dermatitis and skin ulcers accounted for 50% of all 
cases. Among the respiratory manifestations, 
chemical pneumonitis represented the severest 
form of the toxic symptoms; several deaths were 
reported in 1943. The general history showed a 
shift in case frequency away from the sulfate and 
beryllium alloy processes following improved 
workingconditions at these sites. At the beryllium 
fluoride and metal areas, frequencies increased, 
reaching the greatest proportions in 1946. The 
safety index ranged from 63.5 to 238.1 per million 
man hours of exposure. Acceptable normal plant 
practice is 4. The amount of atmospheric con- 
taminants in selected areas was sampled for con- 
centration and particle size, the selection being 
based on past medical history of hazard or on 
obvious contamination at the time of the survey. 
Sampling equipment consisted of a Modified 
Cascade Impactor, Filter Paper Dust Sampler, 
and a M.S.A. Midget Impinger. Near the fluoride 
furnace, fluoride concentrations—1000 fold that of 
beryllium—suggested a fluoride hazard in itself. 
Beryllium concentrations during operation aver- 
aged 0.065 m/mg* with a particle size of 2.46 
microns (mass median). During operation of the 
beryllium metal furnace, beryllium concentrations 
varied from 1.4 to 4.7 mg/m*. Fluoride samples 
were in the order of 1.7 mg/m® and the mass 
median particle size averaged 0.86 u. 

Near the rotary kiln drier the beryllium dust 
concentrations varied from 0.050 to 0.53 mg/m? 
fluoride concentrations were of the same order of 
magnitude. The particle sizes, however, were quite 
large, ranging up to mass medians of 10 micra. 

Several beryllium ores contained radioactive 
impurities. One lot was found to contain uranium 
concentrations up to 4% and thorium to 0.4%. The 
question of complicity of radioactive materials in 
beryllium toxicity is raised. 

Tissue distribution of a toxicant following oral 
ingestion of benzene hexachloride by rats. Epw1n 
P. Laue. Division of Pharmacology, Food and 
Drug Administration, Federal Security Agency, 
Washington 25, D. C. A biological assay method 
(Laug, J. Pharmacol. and Exper. Therap. 86: 324, 
1946) using the toxic response of the house fly has 
been applied to the determination of a toxicant in 
the tissues of rats exposed to gamma isomer of 
benzene hexachloride. Tests with the other 
isomers of benzene hexachloride, as well as the 
trichloro, heptachloro and octachloro derivatives, 
have shown that these compounds are only 1/100 
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as toxic as the gamma isomer. The latter is so toxic 
that 2 micrograms will kill 90 out of 100 flies within 
24 hours. The toxic response to the gamma isomer 
is characteristic; when the insects are exposed to 
tissue extracts from animals poisoned with the 
gamma isomer their reaction is indistinguishable 
from that caused by the pure isomer. Therefore, it 
may be tentatively assumed that the toxicant in 
the tissues is the gamma isomer. Analyses of blood, 
liver, spleen, adrenal, muscle, brain, kidney and 
fat from rats which consumed diets containing 
500 p.p.m. of the gamma isomer showed the 
presencd of toxicant, the largest quantities (100 to 
200 p.p.m.) occurring in kidney and fat. After one 
month feeding with benzene hexachloride the rats 
showed as much toxicant in their tissues as after 
four months. Detectable storage in liver, kidney 
and fat occurred even on diets containing 20 p.p.m. 
On the 500 p.p.m. diet approximately 1% of the 
injected benzene hexachloride appears as the 
toxicant in the urine, and only traces in the feces. 
Molecular architecture of cells. C. D. Leaxe. 
Univ. of Texas Medical Branch, Galveston. Clark 
emphasized over a decade ago that the funda- 
mental units in pharmacological activity are 
molecules of drugs and cells of living things. 
Drug action, however, is at a molecular level, and 
involves relations between molecules of the drug 
and molecules of the cell receptors. Thus, investi- 
gation of the molecular architecture of cells, in- 
cluding the organization of the various cell inter- 
faces, becomes prerequisite to further clarification 
of the mechanism of drug action. Such study re- 
veals the significance of short range (Van der 
Waals) polar association forces in drug-receptor 
relationships. The chief chemical factors involved 
are hydrocarbon, polar, and ionic groups, with 
spacing and stereochemical factors determining 
the resulting forces of association. These forces 
vary in geometrical and inverse proportion to the 
distances between relevant groups, suggesting the 
sensitiveness of the association forces to the 
orientation of the molecules concerned: SMght 
changes in spacing, dipole charge, or ionization 
may for or split an association complex, thus 
accounting for high specificity and rapid enzyme 
reversibility. Competition between related chemi- 
cals in regard to receptor complexes in cell inter- 
faces or other molecularly organized cellular 
structures results in mass Jaw equilibria. The 
approach to pharmacological problems through a 
study of molecular architecture of cells and re- 
ceptor complexes permits an attempt to apply 
quantum theory to pharmacological mechanisms, 
as has already been shown to be so promising in 
connection with various mutafacient agents. 
Studies on the relationship between chemical 
constitution and analgesic activity. Roperr A. 
LEHMAN, HERBERT S. KuppEeRMAN (by invitation) 
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and Joy Pups (by invitation). Department of 
Therapeutics, New York University College of 
Medicine, New York. A program for testing syn- 
thetic organic compounds for analgesic activity has 
been set up using a modification of the rat tail 
method (See, Hardy, Wolff and Goodell, J. Clin. 
Invest., 19, 649 (1940) and D’Amour and Smith, 
J. Pharmacol., 72, 74 (1941)). The present tech- 
nique consists of stimulation of the tip of the tail 
of the rat with a light beam of constant intensity 
and duration. It will be shown that under these 
conditions a linear relationship exists between the 
logarithm of the dose and the probit of the per- 
centage of a group of animals failing to respond to 
the stimulus. The procedure used in rapidly 
screening a large number of compounds will be 
described in detail and results will be given for the 
several series listed below. From these data a» 
attempt will be made to point out those structz::a 
features which appear to contribute to or are ass 
ciated with analgesic activity. 


NR 
| 
C.H;CHOHCHG.H; 


Where R isa short chain acyclic group. This series 
has been found to possess little or no activity. 


Ri 


| 
CsH;COCHR, 
Where R; and R; are usually heterocyclic groups. 
R, 


R,COHCH.CH2R; 


Where R; is usually an aryl, Re short chain alkyl 
and R; a heterocyclic group. 


R,COCH.CH:R, 


Where R;, is aryl or substituted aryl and R; is 
usually a heterocyclic group. 


RN< SNR: 


Where R,; and Rz include hydrogen, alkyl, aryl, 
aralky] and heterocyclic groups. This series has 
been conspicuous in that marked activity is shown 
by many of its members. 

Low toxicity and high therapeutic efficacy of 
combined sulfonamides. Davin Lenr. Dept. of 
Pharmacology, New York*Medical College, Flower 
and Fifth Avenue Hospitals, New York City. 
Several sulfonamides, even if closely related, could 
be dissolved simultaneously to the full extent of 
their separate saturation levels without the occur- 
rence of precipitation. In the experimental animal 
the toxicity of the combinations sulfathiazole 
(ST )-sulfadiazine (SD), SD -sulfamerazine (SMD), 
SD-sulfapyridine (SP), SD-ST-SMD, SD-ST-SP, 





FEDERATION PROCEEDINGS 


SD-SMD-sulfapyrazine, and SD-SMD-sulface. 
timide, was found to be strikingly low as cop. 
trasted to the high mortality from comparable 
dosages of any one of the N:-heterocyclic deriyg.- 
tives (D. Lehr, Brit. Med. J., in press). Combing- 
tions of three sulfonamides were significantly legs 
toxic than combinations of two. Evidence derived 
from post mortem examinations and from chemical 
analyses of the blood, kidneys, and urine, proved 
that the low toxicity of sulfonamide combinations 
was due to the absence of crystalline deposition in 
the urinary tract (D. Lehr, Proc. Soc. Exper. Biol. 
& Med. 64: 393, 1947). The antibacterial effect of 
combined sulfonamides, tested in vitro, was essen- 
tially additive. In some instances, combinations 
proved distinctly more active than one or several 
of their individual components at equal concentra- 
tions. More than 900 unselected patients of all age 
grovns, with acute systemic infections were treated 
x7 equal partial amounts of SD and ST or SDand 
‘4 weing the routine oral dosage. In infants and 
s.aall cliidren the latter combination was injected 
also subcutaneously. Therapeutic results were 
uniformly satisfactory and conspicuous in many 
instances because of the speed of improvement or 
cure. Effective blood levels of sulfonamide and high 
drug concentrations ia the urine were readily main- 
tained. Despite the intentional omission of alkali- 
zation, crystalluria was infrequent and no signs of 
renal irritation were encountered. Clinical studies 
with mixtures of three sulfonamides, as yet incom- 
plete, indicate that the danger of concrement for- 
mation in the urinary tract can be entirely elim- 
inated by combination therapy. Hency, mixtures 
of partial dosages should replace the use of single 
sulfonamides in systemic therapy, since mixtures 
combine a high bacteriostatic activity with a 
minimal renal toxicity. 

Studies on the toxicity and pharmacology of 
some synthetic antispasmodics. Davin LEzR. 
Dept. of Pharmacology, New York Medical College, 
Flower and Fifth Avenue Hospitals, New York 
City. The oral toxicity of di-(tributylethylamine)- 
6-naphthol-3,6-disulfonate (S:), tributylacetam- 
ide (S2), di-(tributylearbinamine)-6-naphthol 
3,6-disulfonate (Ss), tributyl ethyl nicotamide- 
(Ss), 8-diethylaminoethyl-N -tributylcarbamate 
(Sso) and its hydrochloride (Seo), was studied in 
albino rats, partly also in mice and rabbits. The 
pharmacological action of these compounds with 
particular reference to antispasmodic activity was 
evaluated on the gut (rat, rabbit), on the uterus 
(rat, cat), on the rabbit eye, and the frog heart. 
The vascular response was tested by perfusion of 
the frog hind legs and the isolated rabbit ear, a8 
well as by the effect on the blood pressure of intact 
cats and rabbits. Comparison was made with papav- 
erine and atropine as standards for musculotropi¢ 
and neurotropic spasmolysis, and in addition with 
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syntropan, trasentin, and profenil. Seo was found 
to be the most toxic compound, followed by Sso and 
§, which were about half as toxic, and S; which had 
one third the acute toxicity of Seo. S. and Ss: were 
of such low toxicity that despite excessive dosages 
(15 and 10 gm./kg.), a M.L.D. could not be ob- 
tained. The pharmacological evaluation proved 
that all ‘‘S’’? compounds were essentially musculo- 
tropic antispasmodics. In the intensity of this 
effect Ss: equalled papaverine, S: was twice as 
strong, S: and S, four times, and finally Sso and 
§» about 5 times as strong. The latter two com- 
pounds produced irreversible changes on the iso- 
lated gut and frog heart. Ss: caused slight stimula- 
tion of the frog heart and potentiation of acetyl- 
choline action, whereas all other compounds in- 
duced only depression. S2 and Sz: effected a brief 
blood pressure rise and stimulation of respiration. 
The other 4 compounds lowered the blood pressure. 
None of these drugs had any action on the iris by 
local application, but all caused irritation of the 
conjunctiva which was least marked from §5;. 
Influence of amidone, morphine and strychine 
on the Straub-tail-test of white mice. ALFRED 
LemporFEeR. Department of Pharmacology, Uni- 
versity of Illinois, College of Medicine, Chicago. 
After the intraperitoneal injection of 0.1 cc. of 
amidone-HCl (1% solution), but regularly after the 
injection of 0.2 cc., the tail was characteristically 
elevated. This phenomenon was more quickly 
produced and more pronounced by soft stroking 
along the spinal column in the thoracic region after 
the injection. Similar responses were observed 
after the subcutaneous injection of 1 mgm. mor- 
phine sulfate or after the subcutaneous injection 
of 0.15 ce. strychnine sulfate (1:1000). In further 
experiments it was found that strong pressure ap- 
plied to the lumbo-dorsal region of the spinal 
column might elicit elevation of the normal mouse 
tail without any injection. To elucidate further 
the site of origin, the spinal cord was dissected in 
the mid-thoracic region under light ether anes- 
thesia ; several hours later, amidone-HClI, morphine 
sulfate and strychnine sulfate in the previous doses 
were injected, using the same route of administra- 
tion. Whereas amidone-HCl and morphine sulfate 
did not induce any tail reaction under these con- 
ditions, the injection of strychnine sulfate still 
elicited elevation of the tail, sometimes in connec- 
tion with general tetanic convulsions; sometimes 
only the elevation of the tail took place. Further, 
after decerebration of mice, general decerebrate 
rigidity with convulsions and elevation of the tail 
Were seen similar to that after amidone-HCl, 
morphine sulfate or strychnine injections. The 
elevation of the tail of white mice seems to be a 
normal reflex phenomenon, perhaps originated in 
the spinal cord. The development of this reaction 
seems to be facilitated either by increased activity 
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along the cerebrospinal pathways (due to amidone 
or morphine) or by increased excitability of the 
spinal cord (due to strychnine). 

The use of natural and synthetic fat emulsions 
for intravenous feeding. Harry H. LeVrEEen 
(introduced by Franx Co Tur). Department of 
Surgery, New York University College of Medicine. 
A safe, metabolizable solution of fat for intravenous 
use would be significantly valuable in clinical 
nutrition. In preparing emulsions for intravenous 
use, extremely small particle sizes are essential 
to prevent fat embolization and to stabilize the 
emulsions. Since it is impossible to make emulsions 
of natural fats with satisfactorily small particle size 
by mechanical ‘methods, emulsifying agents must 
be added to lower the surface tension between the 
fatty and the aqueous phases. However, fat films 
are an integral part of the cell membrane and since 
the emulsifying agents tend to make the fat film 
soluble, they disrupt cell and capillary membranes. 
Even non-toxic emulsifying agents, used hereto- 
fore, produce hemolysis of red cells and increased 
capillary permeability. The latter is especially 
noticeable as pulmonary edema. Death ensues from 
the sudden development of a shock-like state char- 
acterized by a rapidly falling blood pressure. For 
these reasons, it would seem impossible to prepare 
satisfactory emulsions of natural fats. Synthetic 
fats will form stable emulsions of extremely small 
particle size without emulsifying agents. The syn- 
thetic fats under investigation by the author in- 
clude the esters of the higher fatty acids with 
sugars and polyhydric alcohols, the very short 
chain fatty acids and their esters, and the dicar- 
boxylie fatty acids. The intravenous use of some 
of these synthetic fats is discussed. 

The physiological disposition of procaine in 
man. Puiuip A. Lier (by invitation), RAYMOND 
Port (by invitation) and BerNarp B. Bropie. 
Departments of Anesthesiology and Biochemistry, 
New York University College of Medicine, and New 
York University Research Service, Goldwater 
Memorial Hospital, N. Y., N. Y. Procaine-shas 
recently been administered intravenously to re- 
lieve pain and to remedy spontaneous cardiac ar- 
rhythmias caused by cyclopropane. The fate of 
Procaine in man was studied for information con- 
cerning the mechanism of these actions. 

Procaine hydrochloride was given intravenously 
to various subjects. Procaine, diethylaminoethanol 
and p-aminobenzoic acid were identified in the 
urine. These substances were then estimated in 
urine and plasma. Urinary excretion accounts for 
about one per cent of administered procaine. 
Therefore, the largest fraction of procaine under- 
goes metabolic alteration. P-aminobenzoic. acid 
(and derivatives) excreted is equivalent to about 
80 per cent of procaine. Diethylaminoethanol 
excreted is equivalent to about 25 per cent of 
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administered procaine. When diethylaminoethanol 
is administered intravenously only about 25 
per cent is recovered in the urine. The nature of the 
metabolic alteration of diethylaminoethanol has 
not been established. Procaine disappears rapidly 
from plasma, only traces being found even during 
injection. Appreciable concentrations of diethyla- 
minoethanol and p-aminobenzoic acid are found. 
These results indicate that procaine rapidly hydro- 
lyzes in vivo to p-aminobenzoic acid and diethy]l- 
aminoethanol. Procaine also hydrolyzes rapidly 
in human plasma in vitro. The rapidity with which 
procaine disappears from the body and the relative 
persistence of diethylaminoethanol suggest. the 
possibility that the latter may be the active agent. 
Preliminary experiments show that diethylamino- 
ethanol is much less toxic than Procaine and may be 
administered orally in relatively large doses. It is 
being tested for its analgesic properties and for its 
effect on the heart arrythmias of cyclopropane 
anesthesia. 

Absorption of salicylates from intestinal loops 
in the dog. E. Witi14M Licon, JR. (by invitation), 
Rospert A. Mappen (by invitation) Paut L. 
Davis (by invitation) and Paut K. Smirx. From 
the Department of Pharmacology, The George 
Washington University School of Medicine, Wash- 
ington, D. C. It has been reported that sodium 
bicarbonate increases the rate of absorption of 
concurrently ingested salicylates. In this study of 
salicylate absorption, to eliminate the hastening 
effect of alkali on gastric evacuation and more 
accurately control the pH of the gut contents, 
trained unanesthetized Thiry-Vella jejunal loop 
dogs were employed. Solutions containing 200 
mgm. per cent salicylic acid were made isotonic 
by adding sodium chloride and/or sodium bicar- 
bonate (pH 2.5 to 7.8) and passed through the gut 
loops at about 300 cc. per hour. Plasma and urine 
content of salicylate were determined spectro- 
photometrically at two hours. Fifty-one experi- 
ments on three dogs showed better correlation of 
plasma level with the pH of the outflowing per- 
fusate than with the lower pH of the inflowing 
solution. Maximum plasma lévels of approximately 
10 mgm. per cent were obtained at outflow pH 5.0 
to 5.8, with values decreasing to approximately 4 
mgm. per cent at either extreme. Urine content of 
salicylate was an insignificant correction factor 
in effect of pH on rate of absorption. It has been 
shown that acetylsalicylic acid injected intra- 
venously in the dog is rapidly hydrolyzed. Ex- 
periments were designed to demonstrate whether 
or not acetylsalicylic acid is hydrolyzed prior to 
absorption, using aspirin solutions in the same dogs 
in a similar -manner. No greater concentration of 
free salicylate was found in this perfusate (pH 
5.4) than in control solutions, suggesting that 
aspirin is hydrolyzed after absorption. 
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The toxicity of some surface active agents on 
the frog heart. Atrrep G. List, (introduced py 
Cuaries M. Gruser). Department of Pharmac. 
logy, Jefferson Medical College, Philadelphia, Pa, 
In an effort to determine the possible effect of 
residues left on glassware cleaned with the aid of 
the newer surface active agents, a study was made 
of the action of certain commercial preparations 
on the excised, perfused frog heart. An all-glass 
cannula was used which has a side arm for maip- 
taining a constant level of solution. The following 
preparations were employed : sodium laury] sulfate 
(Du Pont’s ‘sodium ‘lorol’ sulfate PT’’), a poly. 
merized ethylene oxide condensation product 
(Igepal CA Extra, an aryl alkyl sulfonate (Nac. 
conol NRSF) and a sorbitan monooleate poly- 
oxyalkalene derivative (Tween 80). The most 
useful criterion was found to be the observation 
of a minimal decrease in the height of contraction 
as recorded on a kymograph. Ringer’s solution was 
perfused through the heart during control periods 
and between applications of the surface active 
agent. Appropriately diluted solutions of the test 
substances in Ringer’s solution were applied to the 
heart for six minute periods. The inhibition re- 
garded as “‘minimal’’ was such that it could be 
readily seen by comparison with the preceding and 
following control periods. Concentrations of solu- 
tion could only be recorded in terms of per cent 
since the materials tested are not pure compounds. 
In general terms, the surface active agents tested 
were toxic in the range of 0.0005% — 0.005% solu- 
tions. For comparison, potassium dichromate was 
tried and its comparable toxicity was around 0.01% 
- 0.02%. 

A simplified method of evaluating dose-effect 
experiments. J. T. Lircurie.p, Jr. and F. Wu- 
coxoNn (by invitation). Chemotherapy Division, 
Stamford Research Laboratories, American Cyana- 
mid Company, Stamford, Connecticut. By means of 
tables and nomographs to be presented, an approx 
imate solution of dose-effect curves can be made 
quickly and easily by the use of a slide rule and 
logarithmic probability paper. No elaborate com- 
putation and no use of logarithms or probits is 
required. The method includes a test of the good- 
ness of fit of the line to the data by means of a 
(Chi)2 test, as well as the estimate of the median 
effective dose (E.D.50) and its 19/20 fiducial limits. 
The method makes possible also the estimation of 
the 19/20 fiducial limits of 8. Since S with its limits 
is a function of the slope constant (b) and its stand- 
ard error, the degree of parallelism between two 
assays can be tested. If the curves of two assays are 
parallel within the limits of error, the ratio of 
potency may be computed and the 19/20 fiducial 
limits established. 

Anticonvulsant actions of trimethadione-pheno 
barbital and _ trimethadione-diphenylhydantoin 
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combinations. S. Lozwr. Department of Phar- 
macology, University of Utah School of Medicine, 
Salt Lake City, Utah. (a) Protection against 
metrazol convulsions and (b) abolition of tonic 
hindleg extension phase of maximal electroshock 
seizures were measured in various species, by 
determining the protective doses (PDs0) of the 
individual drugs and the isoboles, as previously de- 
scribed, of the drug combinations. The anticonvul- 
sants trimethadione (T), phenobarbital (Ph) and 
diphenylhydantoin (D) were injected intraperi- 
toneally, metrazol was given subcutaneously (rats, 
mice) or intravenously (cats). (a) Whereas no 
antimetrazol synergism of T+Ph was demonstrable 
in mice and cats or of T+D in rats, T moderately 
synergized Ph in rats and D in mice, but only when 
the dose ratios T/Ph and T/D were low. (b) 
Antishock synergism of marked degree was demon- 
strable in all cases studied (T+Ph in rats and 
cats; T+D in rats). However, the synergism of 
T+Ph in rats was limited to high T/Ph dose ratios, 
whereas antagonism prevailed in the range of small 
T/Ph ratios. T and D (single D dose, four hour 
interval) synergized mutually in all dose ratios; 
also repeated D doses were markedly synergized 
by as little as 3 PDs of T. Since efficacies in petit 
and grand mal are correlated with antimetrazol 
and antishock activity, respectively, these results 
may be instructive for selecting optimal thera- 
peutic combinations. They suggest that in petit 
mal a T regimen might not profit from small Ph or 
D additions, but vice versa; in grand mal, a T 
regimen might be improved by small Ph addi- 
tions—but not vice versa—, and T+D combi- 
nations in all ratios might offer advantages. 

The response and the mechanism of the re- 
sponse of the duodenum to morphine. Trep A. 
Loomis (introduced by James M. DitiE). Depart- 
ment of Pharmacology, University of Washington 
School of Medicine, Seattle, Washington. The mus- 
cular response of the duodenum to intravenously 
administered morphine was studied in intact anes- 
thetized dogs. Apparatus designed to measure 
simultaneously the changes in circular and longi- 
tudinal muscle activity was used. The predominant 
effect of morphine on the circular muscle group was 
found to be an increase in its many phases of ac- 
tivity. The predominant although not completely 
consistent effect on the longitudinal muscle group 
was found to be a decrease in its many phases of 
activity. The type of response was found to be 
independent of the original state of tonus and of 
the dose over a range of 0.1 to 1.0 mgm. per kg. 
In the presence of a barium spasm, morphine pro- 
duced little or no alteration of muscle activity. 
In the presence of physostigmine or atropine the 
response to morphine was similar to the normal 
response produced by morphine. The data obtained 
indicates that the site of action of morphine is 
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distal to the acetylcholine-choline esterase mecha- 


nism resulting in stimulation of the circular muscle 
group and depression of the longitudinal muscle 
group. 

Comparative effects of sparteine and quinidine 
on isolated frog heart. Go Lu (Fellow, American 
Bureau for Medical Aid to China Inc.; by invita- 
tion). From the Department of Pharmacology and 
Therapeutics, Stanford University School of Medi- 
cine, San Francisco 15, Calif. Using a modified 
assembly of the Hartung-Clark double cannula and 
the Straub ventricle methods sparteine and quini- 
dine were compared on known characteristics of 
the isolated frog heart. The predominant effects 
of sparteine were purely depressant, qualitatively 
resembling quinidine in all essential respects, 
i.e., bradycardia, typical lengthening of the re- 
fractory period (also demonstrated on isolated 
skeletal muscle), relaxation of cardiac muscle, 
decreased contractility and cardiac output, aboli- 
ton of extrasystoles, and prevention and arrest of 
auricular fibrillation. These changes were either 
abolished or prevented by atropinization, and 
therefore were muscular in origin. The apparent 
initial stimulation of sparteine indicated by mod- 
erate increases in amplitude of contractions and 
stroke and minute output (not produced by quini- 
dine) is presumably due to the slowing in rate and 
relaxation of cardiac muscle. Ready conversion of 
this initial action to a marked depression, tendency 
to diastole, and lack of benefit of sparteine on fail- 
ing hearts were further evidences supporting the 
slowing mechanism of ‘“‘stimulation,’’ simulated in 
all essential respects by cooling of the sinus node. 
The sparteine arrested heart was readily reversed 
by washing with Ringer’s solution or addition of 
epinephrine, calcium, and caffeine, but not so 
readily quinidine arrested hearts. Toxic concen- 
trations of sparteine were somewhat higher than 
those of quinidine. According to these results, 
sparteine satisfies the essential requirements of 
a quinidine-like drug, with a somewhat lower 
toxicity, a freedom from cinchonism, and a higher 
solubility permitting possibly better absorption 
and easier adjustment of dosage. Sparteine seems 
worthy of further clinical trial. 

Some pharmacological actions of isomers of 
methadon. F. P. Lupvsna, Luoyp C. MILLER, 
EsTELLE ANANENKO (by invitation) and J. D. 
Frick (by invitation). From Biology Division, 
Sterling-Winthrop Research Institute, Rensselaer, 
N. Y. Using the radiant heat method of Ercoli 
and Lewis the analgesic potencies of l- and d- 
methadon, (6-dimethylamino-4 ,4-diphenyl-3-hep- 
tanone), and the dl form of a structural isomer, 
(“Win 1783”, 6-dimethylamino-4,4-diphenyl-5- 
methyl-3-hexanone), were determined by sub- 
cutaneous injection in rats. The approximate 
threshold analgesic doses were 1, 20 to 30, and 4 
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mg/kg., respectively. Thus the l-isomer ‘is respons- 
ible for most of the analgesic action of racemic 
methadon. This observation confirms the report 
of Thorp, Walton and Ofner on l- and dl-methadon. 

Win 1783, which differs from methadon only in 
the position of the methyl group, is about half as 
active as dl-methadon, but the respective thera- 
peutic indices are about the same, as judged from 
toxicity data described elsewhere in these Pro- 
ceedings (Hoppe and Miller). On barbitalized dogs 
quantitative and qualitative differences were ob- 
served between the actions of d- and l-methadon 
given intravenously. The first injection of l- 
methadon lowered the blood pressure ; subsequent 
injections produced a moderate rise after a fleeting 
fall. The d-isomer produced only a depressor ef- 
fect. Other pharmacodynamic effects of these 
analgesics on anesthetized and unanesthetized dogs 
will be discussed. 

The protective action of BAL on experimental 
poisoning by lead, tungsten, copper and Paris 
green. Lenman M. Lusky (by invitation), Hrr- 
BERT A. Braun and Epwin P. Laua. Division of 
Pharmacology, Food and Drug Administration, 
Federal Security Agency, Washington 25, D. C. 
We previously reported that BAL enhanced the 
toxic effect of lead salts administered by intra- 
muscular or intraperitoneal injections to rabbits. 
This led to investigations to determine whether 
the increased toxicity was due to the formation of 
a toxic complex or systemic mobilization. In the 
present studies single intravenous doses of lead 
acetate (20-40 mg./kg.) were administered intra- 
venously to young rabbits. Initial treatment of 
BAL (30 mg./kg.) was followed by descending sub- 
cutaneous doses during the 30-day experiment. 
Comparison of the mortality curves of control and 
BAL-treated animals indicates that BAL reduced 
the toxicity of intravenously administered lead 
acetate by 50%. The bone of BAL-treated animals 
contained smaller concentrations of lead than the 
controls. Control animals given 110 mg./kg. sodium 
tungstate intramuscularly died within 5 hours. 
BAL (30 mg./kg.) intramuscularly in the opposite 
leg within 20 minutes after the tungstate injection 
saved all rabbits from this dose of sodium tung- 
state. The effect of BAL on experimental copper 
poisoning is striking. Fifteen control rabbits intra- 
venously injected with cupric sulphate (20 
mg./kg.) died within 30 minutes. BAL (30 mg./kg.) 
intravenously after the injection of cupric sulphate 
saved 14 of 15 rabbits. The antidotal effect of BAL 
against Paris Green was demonstrated in rabbits. 
Orally, 25 mg./kg. was fatal to 15 of 18 animals, 
while 13 of 18 were saved with BAL started at 30 
mg./kg. twice a day and continued in descending 
doses for 8 days. 

Influence of benadryl and pyribenzamine on 
the neuromuscular system of rats. Davin I. 
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Macar and Tuomas HorrmasteEr (by invitation), 
Division of Pharmacology, Laboratories of Sinai 
Hospital, Baltimore. Inasmuch as these two drugs 
produce occasional reactions particularly on the 
part of the Nervous System, studies were made 
on the behavior of white rats by methods described 
elsewhere (Macht D. I. Experimental Medicine 
and Surgery, 1943, Volume I, Page 260). Three 
sorts of experiments were performed: (1) on the 
behavior of rats in a circular maze giving data on 
neuromuscular activity and on discrimination or 
‘choice’ reactions: (2) on the coordination of 
rats running across a tightly stretched horizontal 
rope: (3) on neuromuscular work performed by 
rats climbing a vertical rope. Doses of both Bena- 
dryl and Pyribenzamine ranged from 0.1 mg. to 
2 mgs. Injections were made either intraperito- 
neally or subcutaneously. As little as 0.2 mgs. of 
either drug produces a depression in activity within 
15 minutes. Doses of 0.5 mg. and more cause marked 
depression. When larger doses (0.5-2.0 mgs.) are 
injected in rats weighing 150-200 gm., the maze 
performance is impaired more than the rope walk- 
ing and climbing, thus pointing to the C.N.S. 
being more affected than the muscular responses. 
Even after doses of 5 mgs. the animals recovered 
in a few days. 

Phytotoxic effects of normal, pathological, and 
irradiated blood sera. Davip I. Macur and Mar- 
cus Ostrro (by invitation). Departments of 
Pharmacology and Radiology, Sinai Hospital, 
Baltimore. This being the 25th anniversary of the 
senior author’s researches in Phytopharmacology, 
his experiences with thousands of blood specimens 
are reviewed and analyzed, and new discoveries 
are here presented. Blood sera of all higher ani- 
mals, except reptiles, give normal indices of root- 
growth (ranging 70% to 75%) for Lupinus albus 
seedlings. Reptilian sera are toxic. Sera of Virus 
diseases are weaker than normal sera. The follow- 
ing conditions yield specific toxic indices, which 
are useful in diagnosis. Menstruation, Pernicious 
Anemia, Pemphigus, Leprosy and Trachoma. 
P.A. serum is phytotoxic; all other anemias and 
leukemias are not. It is detoxified in quartz by 
ultraviolet rays of a mercury vapor lamp. So are 
patients in vivo. Pemphigus serum is unaffected by 
ultraviolet, but detoxified by specially filtered 
very short x-rays. Such deep x-rays over the liver 
and spleen produce favorable therapeutic effects 
and have saved several moribund cases. (Urolog- 
ical and Cutaneous Review November, 1947.) 
Menotoxin, Trachoma and Leprosy sera are ul- 
affected by roentgen rays. Numerous serum speci- 
mens from psychotic patients revealed that all 
psychoses whether organic or functional are phyto- 
toxic; and are detoxified in vitro by special x-rays. 
Animals receiving penicillin affect root-growth, 
and patients’ blood levels can be estimated phyto- 
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pharmacologically. ‘‘Vernalized” or ‘‘Iarovized” 
gedlings yield a specific reaction with Psoriasis 
blood not shown by normal plants (Edwin C. Mil- 
ler, Plant Physiology, Second Edition p. 1091). 

The distribution, excretion, and blood levels of 
antimony following administration of antimonials 
jo various mammalian species. Toomas H. MarEN 
aod GizBert F': Orro (introduced by E. K. Mar- 
saat, JR.). The trivalent and pentavalent anti- 
monials in current clinical and experimental use 
show wide differences in their distribution and ex- 
cretion ; there are also significant differences in the 
behavior of these drugs in various species of ani- 
mals. Compounds used included among others 
tartar emetic, monosodium antimony thioglycol- 
late, “fuadin”’, and “‘solustibosan’”’. Pharmacolog- 
ical data was obtained for the white mouse, 
hamster, cotton rat, guinea pig, rabbit, dog, and 
man. In these species natural or experimental 
infection of several types have long been treated 
with antimonials ; in the present study uninfected 
animals as well as those with filariasis and schisto- 
somiasis have been used in an attempt to provide a 
pharmacological basis for therapy. Following intra- 
peritoneal or intravenous injection the trivalent 
compounds give rise to deposition of antimony 
principally in the thyroid gland and the liver. 
Pentavalent compounds result in antimony con- 
centration in the spleen, usually with lesser 
amounts in the liver. Quantitative differences were 
observed with different species. In dog and man, 
following trivalent antimony, there is approxi- 
mately 5 times as much metal in red cells as in 
plasma. After pentavalent compounds, on the 
other hand, plasma concentrations at the peak were 
10 times that of the cells. Excretion was extremely 
variable with the species. In hamsters, mice, and 
white rats receiving trivalent antimony, the \netal 
was eliminated mainly in feces. In guinea pigs, 
rabbits, dogs, and in man it is excreted largely in 
urine. In. all species receiving the pentavalent 
drugs, the metal was rapidly eliminated in the 
urine. 

Antagonism of nicotine and atropine. AMEDEO 
8. Marrazz1. Department of Pharmacology and 
Therapeutics, Wayne University College of Medi- 
cine, Detroit, Michigan. Marrazzi (J. Pharmacol. 
65:18; 1939, Fed Proc. 6: 354; 1947) has shown that 
atropine is capable of blocking transmission in 
sympathetic ganglia. Therefore, a distinction, such 
as a so-called nicotinic action as opposed to a 
Muscarinic, based on experimental procedures 
dependent on an alleged immunity of ganglia and 
hicotine to atropine requires re-examination. The 
tise in blood pressure caused by nicotine is con- 
sidered a characteristic action. It seemed desirable, 
therefore, to determine whether it may be modified 
by the prior injection of atropine. Such an effect 
on the circulatory system, which is controlled by 
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so many quite variable factors including com- 
pensatory reflexes is quite apt to be masked. Ac- 
cordingly, we found a constant pressor effect of 
nicotine and its depression by the prior intravenous 
injection of atropine in only the occasional experi- 
ment where conditions appeared to have fortui- 
tously favored its detection. However, on eliminat- 
ing the vagi and the carotid sinuses more regular 
results are obtained showing a control rise on the 
intravenous injection of nicotine, the absence or 
reduction in the expected rise due to nicotine when 
it is injected after atropine and a subsequent con- 
trol rise again with the nicotine alone. The masking 
of the nicotine-atropine antagonism on circulation 
and on other effector systems, the mechanism of 
the fall in blood pressure after intravenous atropine 
and the bearing of the nicotine-atropine antagonism 
on concepts of cholinergic transmission will be 
discussed, 

Synthetic curare compounds. III. d-N-methyl- 
chondrodendrine iodide and d-N-methyl- 
O-methy!-chondrodendrine iodide. Davip 
FreLpInc MarsH, CiarK K. SLEETH (by invita- 
tion), and Expon B. Tucker (by invitation). 
Departments of Pharmacology and Medicine, West 
Virginia University School of Medicine, Morgan- 
town, W. Va. d-Chondrodendrine was isolated 
from Pareira brava. The curariform activity of 
its derivatives, d-N-methyl-condrodendrine iodide 
(‘‘bebeerine dimethiodide’’, CM), and d-N- 
methyl-O-methyl-chondrodendrine iodide (‘‘be- 
berine methylether methiodide,’”” CMMeO), was 
determined in comparison with the corresponding 
isomers, d-tubocurarine chloride pentahydrate 
(dT), and d-O-methyltubocurarine iodide tri- 
hydrate (dTMeO). The relatively high curariform 














dT-Cl dTMeO-I CM-I |CMMe0.-I 
Albino rats 
LD 50 0.27 (0.22)*|0.032 (0.022)|0.55 (0.39)|0.37 (0.27) 
Rabbits 
Head drop 50 {0.12(0.10) |0.016(0.011)/0.23 (0.16)|0:11 %08) 
Holaday head /0.15(0.12) |0.020(0.014)|0.27 (0.19)|0.13 (0.09) 
drop 
LD 50 0.35 (0.28) |0.040(0.027)|0.40(0.28)/0.28(0.17) 
Cat gastrocnemius| 
muscle 
Equivalent 0.05(0.04) |0.007 (0.005)|0.40(0.28)/0.05 (0.04) 
paralysis 
Man 
Head drop 0.15 (0.12) [0.030 (0.020) 0.60 (0.43)/0.15 (0.11) 











* All doses given in milligrams/kilogram body weight. Dose of 
contained curariform ion given in parenthesis. 


activity, lack of undesirable side effects, and ready 
availability of these chondrodendrine derivatives 
make their clinical investigation seem reasonable. 
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Preliminary data on rat feeding with beryllium. 
Enuiorr A. Maynarp (by invitation), Wim11am 
L. Downs (by invitation), and Harotp C. HopcEe 
(by invitation) (introduced by Harvey B. Haac. 
At a dietary level of 5%, Be sulfate and Be carbon- 
ate completely inhibited growth of rats and caused 
some mortality. A rickets-like condition occurred 
in these rats. Food intake was reduced by about 
50%, but this did not account for all growth in- 
hibition as shown by a paired feeding experiment. 
Return to stock diet after a prolonged period of 
ingestion of Be salt allowed rapid but not com- 
plete growth recovery; a healing of the rickets 
occurred in a few days. In turn this was followed 
by the appearance of a radio-translucent area ex- 
tending into the shaft of the bone from the meta- 
physeal space. Be sulfate was more toxic to old 
rats than to weanlings, but with Be carbonate 
mature rats seemed to be more resistant than 
weanlings. Be carbonate at a level of 2.3% of the 
diet caused some weight depression in rats. Be 
metal at a 10% dietary level and Be oxide at a 
5% dietary level did not affect the growth of the 
rats. 

Some aspects of the action of curare on the 
central nervous system. E. L. McCawiey. From 
the Laboratories of Pharmacology and Toxicology 
and the Laboratory of Neuro anatomy, Yale Uni- 
versity School of Medicine, New Haven, Connecti- 
cut. Cats were used in the majority of experiments 
reported here ; although dogs and rabbits were also 
employed. Records were made of the cortical 
electroencephalogram, cerebrospinal fluid pressure, 
the electrocardiogram and blood pressure. In all 
cases artificial respiration, 23 strokes per minute, 
was supplied through a tracheal cannula or endo- 
tracheal catheter. Curare, ‘‘Intocostrin’’ and 
d-tubocurarine chloride, and tetraethyl ammonium 
bromide were used. Since the effect of these drugs 
is transitory a constant rate of injection was em- 
ployed such that the rate of administration ex- 
ceeded the rate of elimination or destruction. By 
varying this rate of injection it was found that the 
appearance of symptoms and events followed a 
parabolic function of time and total dosage. In 
the unanesthetized animal doses of curare less 
than those required to produce paralysis of the 
intercostal muscles produced clonic convulsions. 
The EEG was characterized by high frequency 
spikes of considerable voltage, i.e., similar to that 
of grand mal. Tetraethyl ammonium elicited the 
same effect, as did also very small doses of curare 
placed in the cisterna magna. This phenomenon 
was prevented by the depressant drugs pentobar- 
bital and thiopental and also by morphine. In the 
anesthetized animal cortical depression from curare 
appeared at 200-300 units/kg. body weight and the 
rate of administration exceeded 0.5 cc./minute. 
Cortical brain waves were depressed for brief peri- 
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ods of time and finally disappeared entirely (igo. 
electricity). However, although the cortical brain 
waves were eliminated, trains of spikes 14—-18/see. 
ond, characteristic of thallamic activity (or neigh. 
boring structures) appeared. Animals whose 
cortical activity was depressed by curare could 
not be revived. Although in certain animals the 
heart was kept beating by artificial respiration for 
20 hours and the drug eliminated, there was no 
return of brain function. Physostigmine, neostig- 
mine, guanidine, peripheral anticurare agents, had 
no demonstrable central effect. ‘“Metrazol’’ alone 
produced a temporary return of cortical activity, 

The action of p-aminosalicylic acid (PAS) in 
experimental tuberculosis. W. T. McCtosry, 
M. I. Smiru and J. E. G. Frias (by invitation), 
Division of Physiology, National Institute of 
Health, Bethesda, Maryland. The acute and chronic 
toxicity and fate of p-aminosalicylic acid (PAS) 
were studied in rats, rabbits and guinea pigs and 
its effectiveness in experimental rabbit and guinea 
pig tuberculosis ascertained. The acute toxicity 
of PAS is low. Rats tolerated 2.0 gm/kg. when 
injected intravenously, and in guinea pigs on oral 
administration the approximate LD5. was 3.0 
gm/kg. Continued oral administration to guinea 
pigs in daily doses of 0.5 gm/kg. showed cumulative 
action since 50% of the animals died after 18 doses. 
The compound is well absorbed from the gastro 
intestinal tract, is retained for 3 to 6 hours, and is 
nearly completely excreted in the urine within 24 
hours, for the most part in the conjugated form, 
probably as the acetylated product. In rabbits 
infected with .01 mg. bovine strain (Ravenel) 
tubercle bacilli i.v. and treated with PAS in doses 
of 0.2 to 0.5 gm/kg. daily the average extent of 
tuberculous involvement for a group of six animals 
was 3.0 as compared with 5.1 for the untreated 
controls, whilst a similar group treated with strep- 
tomycin, 40 mg/kg/day, showed no lesions in five 
of the animals and minimal lesions in one. A group 
of animals treated with both drugs had no evidence 
of tuberculosis. Four groups of guinea pigs, ten 
each, inoculated intraperitoneally with 0.5 mg. 
tubercle bacilli human strain A27 and treated with 
PAS 0.3 to 0.5 gm/kg/day alone or in combination 
with 20.0 mg/kg/day of streptomycin showed an 
average extent of tuberculous involvement as 
follows: Untreated controls 10.7, treated with 
PAS 7.4, treated with streptomycin 1.5, treated 
with both drugs 1.3. Thus the chemotherapeutic 
effectiveness (ratio of T.B. in controls/treated) 
of PAS was 1.4, of streptomycin 7.1 and of combined 
therapy 8.2, which is no greater than the sum of 
effects from the individual components. It is con- 
cluded that the chemotherapeutic efficacy of PAS 
in tuberculosis is slight compared with the sul- 
fones, and unlike the sulfones it gives no indication 
of potentiation with streptomycin, 
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Acute vapor toxicity to mice and local irritant 
effects in the rabbit of methyl pentadiene. W. A. 
McOmre (introduced by Hamiuron H. ANDERSON). 
Division of Pharmacology and Experimental Thera- 
peutics, University of California Medical School 
and College of Pharmacy, San Francisco, Cali- 
fornia. The material used was a mixture of approxi- 
mately 85% of 2-methyl-1,3 pentadiene and 15% 
of 4-methyl-1,3 pentadiene. Stock white mice were 
exposed in a chamber to the vapors of this low 
boiling (75°C.) olefinic hydrocarbon by diluting 
nitrogen and vapor mixture with different rates 
of flow of air, so as to obtain a dosage mortality 
relationship (see table). The periods of exposure 
varied from 30-270 minutes and the concentration 
of vapor from 3-150 mgm./1. 


Dosage-mortality relationship* upon exposure of mice to vapors of 
methyl pentadiene 








No. of mice dying within 96 


ct product (mgm./l X minutes) | “hours/Total no. mice used 








3780 0/6 
8400 2/6 
12000 8/12 
18400 4/6 





* L(ct)so = Product of concentration X exposure period caus- 
ing 50% mortality. 


An L(ct) 40 of 10,000 mgm.min./l was estimated 
from these values using the graphic method of 
Millerand Tainter (Proc. Soc. Exp. Biol. and Med. 
57: 261, 1944). If one-half the L(ct)s0 can be as- 
sumed as a safe concentration, 10 mgm./l. (3000 
p.p.m.) should be the threshold concentration for 
an 8-hour exposure in mice. Effects in mice upon 
vapor inhalation resembled that of other anesthetic 
agents, e.g., hyperexcitability and ataxia pre- 
ceding anesthesia. If the exposure was sufficiently 
prolonged, death ensued due to respiratory failure. 
The only involvement seen in mice upon autopsy 
was lung congestion. These same general effects 
and a similar order of toxicity have been reported 
for 1,3 butadiene by Carpenter et al. (Jour. Ind. 
Hyg. and Toxicol. 25: 255, 1944). Local effects 
upon application of the undiluted material to the 
shaved, non-abraded skin of the rabbit consisted of 
immediate vasodilation, with a subsequent ery- 
thema which persisted for 24 hours; drying of the 
skin and superficial sloughing occurred after 5-7 
days. The undiluted material applied to the eye of 
the rabbit caused a conjunctivitis that persisted 
for 24 hours but was not followed by permanent 
damage. 

The anti-fibrillation action of papaverine and 
its value in cardiac resuscitation after chloroform- 
adrenaline ventricular fibrillation. K. I. Met- 
VILLE. Dept. of Pharmacology, McGill University, 
Montreal, Canada. Dogs anesthetized with sodium 
pentobarbital were used. Artificial respiration was 
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maintained throughout all experiments by means 
of a Starling pump. Blood pressure and electro- 
cardiograms (Lead 11) were recorded. In normal 
and vagotomized animals, the intravenous injec- 
tion of 5 to 10 mgm. per kgm. of papaverine hydro- 
chloride during chloroform administration, can 
protect the heart and prevent the development of 
ventricular fibrillation following intravenous in- 
jection of 0.02 mgm. per kgm. of adrenaline. This 
protective effect wears off in 20 to 30 minutes, but 
can be repeated. After induction of chloroform- 
adrenaline ventricular fibrillation in 12 experi- 
ments, the intracardiac injection of papaverine 
(5 mgm. per kgm.) in conjunction with cardiac 
massage, arrested the fibrillation and restored a 
normal coordinated ventricular beat. At this stage, 
the heart is dilated, the beat is feeble, and the 
ventricular rate considerably slowed. Injection of 
adrenaline (intracardiac) with brief massage of 
the heart, can then accelerate the heart rate and 
restore the circulation. This procedure might be 
of some aid in cardiac resuscitation after ventricu- 
lar fibrillation. It is suggested that the anti-fibril- 
lation action of papaverine is due primarily to its 
coronary dilator action. Finally, repeated injec- 
tions of papaverine during chloroform inhalation 
can induce circulatory failure associated with 
ventricular extrasystoles and fibrillation. This 
condition can however be restored to a normal 
coordinated beat by cardiac massage. 

The effect of some glycerin esters upon the 
blood pressure, uterus, and respiration. RararL 
Ménpez and Ernesto Sop (by invitation). From 
the Department of Physiology and Pharmacology 
of the National Institute of Cardiology, Mexico 
City. The effects were studied of the acetyl esters 
of glycerin, monoacetin, diacetin and triacetin 
and the sulfoesters trisulfoglycerin (C;Hs0..8;) 
and tetrasulfodiglycerin (C;H;0;S.—O—C,;H70,- 
S:) upon the blood pressure, uterus ‘‘in situ’’ 
and respiration. Eviscerated, adrenalectomized 
cats under Dial anesthesia were used. Monoacetin 
up to 0.25 cc./kg. caused a small and brief decrease 
(12-20 mm. Hg) in blood pressure with an uncer- 
tain effect upon the uterus and an increase in respi- 
ration. The same doses of diacetin causeda profound 
decrease in blood pressure (80-100 mm. Hg) last- 
ing 3-5 minutes, a relaxation of the uterus lasting 
10-15 minutes and an increase in the rate and 
amplitude of respiration. Triacetin, 0.05-0.1 cc./kg. 
caused the same effects as Diacetin (0.25 cc./kg.). 
Thus the blood pressure decreasing effect increases 
with acetylation of the hydroxyl groups of glycerin. 
Trisulfoglycerin and tetrasulfodiglycerin in doses 
of 15 mg./kg. caused a pronounced increase in blood 
pressure lasting for 10-15 minutes, and a decrease 
in the rate and amplitude of respiration. These 
experiments were conceived to find in the glyceryl 
radical an effect which would explain the high 
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potency of nitroglycerin as compared with the 
heavier organic “‘nitrates’’ and with sodium nitrite. 
The results with the acetines support this assump- 
tion. Work is continued with other esters. The 
results with the sulfo-esters do not invalidate the 
idea, as the introduction of the SO; usually cancels 
or modifies the effect of the original compound. 
(Rojahn and Giral : Productos Quimicos Farmacéu- 
ticos, Editorial Atlanta, México, 1942). 

Comparison of digitalis glycosides with their 
genins in man. WatTER Mope.t, NATHANIEL 
T. Kwir (by invitation), Conrapo Dayrit (by 
invitation), S. J. SHane (by invitation), and 
Harry Goxip. Department of Pharmacology of 
Cornell University Medical College, Cardiovascular 
Research Unit of the Beth Israel Hospital, and 
Cardiac Service of the Hospital for Joint Diseases, 
New York. There are some reports in animals 
showing that the aglycones of the digitalis series 
possess the typical action of the glycoside on the 
heart, but that with the removal of the sugar frac- 
tion from the glycoside, the potency is usually 
reduced, the persistence of action is markedly 
shortened, and a convulsant action may become 
prominent. How these matters stand in the human 
subject was tested in patients with congestive 
failure and auricular fibrillation, using the changes 
in apex rate as the chief guide. The method was 
similar to that described in several of our previous 
studies comparing digitalis materials in man. The 
final analysis depends on the results obtained in 
6 patients in each of whom genins were compared 
with corresponding glycosides by intravenous in- 
jection, digitoxigenin with digitoxin, digoxigenin 
with digoxin and lanatoside C. The single doses 
varied from 0.75 to 2 mg. The genins behave like 
their glycosides in slowing the ventricular rate in 
patients with auricular fibrillation. As has been 
shown in animals, in man also their action on the 
heart is conspicuously weaker when equal doses 
by weight are used, the difference being markedly 
increased when the compounds were compared on 
a molecular basis. There are 2 other differences; 
the genins develop their full action within a few 
minutes as against several hours for the corres- 
ponding glycosides; the effect of the genins disap- 
pear within 30 minutes to a few hours while that 
of the corresponding glycosides lasts from many 
hours to many days. 

Pharmacologic studies of the neurotoxic proper- 
ties of streptomycin. Hans Mo.iror and SAMUEL 
Kuna (by invitation). Merck Institute for Thera- 
peutic Research, Rahway, N. J. Even pure strep- 
tomycin produces certain toxic manifestations 
among which a selective effect upon the vestibular 
system is outstanding. The latter may be regarded, 
therefore, as an intrinsic property of the strepto- 
mycin molecule. Clinical reports indicate, however, 
that patients receiving equal doses of different 
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samples of streptomycin may show variations jn 
neurotoxic reactions greater than explainable by 
differences in individual patient sensitivity. We 
have previously shown that streptomycin lots 
causing a high incidence of clinical neurotoxicity 
also were highly neurotoxic when injected intra- 
cisternally into rabbits. However, since the reac- 
tion following intracisternal injection of a drug is 
not necessarily the same as that’ produced by re- 
peated intramuscular injections (the usual mode of 
streptomycin administration in man) we compared 
in rabbits and cats the effect of single intracisternal 
injections with that of repeated subcutaneous in- 
jections. Twenty streptomycin samples ranging in 
potency from 85 units/mg. to 800 units/mg. were 
examined in some 200 cats and 500 rabbits. The 
doses employed were from 750-4000. units/kg. 
intracisternally and from 25,000-900,000 units/- 
kg./day intramuscularly. Samples which were 
highly neurotoxic upon single intracisternal injec- 
tion also possessed high neurotoxicity when given 
repeatedly subcutaneously. Thus, a sample of 
streptomycin hydrochloride producing neurotoxic 
signs upon intracisternal injection of 500 units/kg. 
produced similar signs within 20 days upon daily 
subcutaneous injection of 50,000 units/kg. while a 
sample with an acute neurotoxicity.. of 2000 
units/kg. required from 60 days upward for a 
comparable effect. 

Rate of disappearance from the blood and 
distribution in tissues of 3-(orthotoloxyl)-1,2- 
propanediol (myanesin). James L. Morrison, 
Artuur P. RicHarpson and Harry A. WALKER 
(by invitation). Department of Pharmacology 
Emory University, Georgia. Using the diazotiza- 
tion method of Titus, Ulick, and* Richardson 
(Journ. Pharmacol. & Exper. Ther. (in press) the 
plasma levels of 3-(orthotoloxyl)-1,2-propanediol 
(myanesin) were determined in a series of dogs 
infused with varying concentrations of the agent. 
Blood levels were followed until disappearance 
from the blood of an intravenous priming dose of 
60 mgm./kgm. In most cases the same dogs were 
used again, after suitable intervals, for intravenous 
infusion using a priming dose of 60 mgm./kgm. 
followed by the infusion with myanesin at the rate 
of 1 mgm./kgm./min. for two hours. Subsequently 
this was repeated using a rate of infusion of 2 
mgm./kgm./min. Blood levels were determined at 
suitable intervals during infusion and until the 
drug disappeared from the blood stream on cessa- 
tion of the infusion. Infusion was through a cannula 
in the femoral vein. Blood samples were taken from 
the jugular vein. Following the last infusion certain 
animals were sacrificed by injection of air and 
organs were removed and myanesin content was 
determined by the above method. Concentrations 
of myanesin appear to be much higher in brain, 
pancreas, kidney, spleen, in a descending order and 
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only slightly higher than plasma in muscle, lung 
and liver. The concentration of myanesin in spinal 
fuid and saliva was slightly lower than that in 

. Blood level curves obtained by this method 
indicate that doses as high as 60 mgm./kgm. can be 
disposed of by the body in a matter of 30-60 min- 
utes. By infusing with myanesin after such a dose 
of 60 mgm./kgm. an infusion rate can be estimated 
which will maintain a constant level in the blood. 
Since infusion rates of 1 mgm./kgm./min. will not 
maintain a constant level and rates of 2 mgm./- 
kgm./min. leads to accumulation of myanesin the 
maintenance level must lie somewhere between. 

Studies with the polyoxyethylene derivatives of 
sorbitan partial esters (Tweens). RutH MussER 
(introduced by Joun C. Krantz, Jr.). Department 
of Pharmacology, Univ. of Maryland, School of 
Medicine, Baltimore. Tween 20, 40, 60 and 80 were 
studied in relation to their capacity to hemolyze 
red cells. Although the Tweens as a class were 
found to be hemolytic, their products of hydrolysis 
were nonhemolytic. Pancreatic lipase caused the 
hydrolysis of Tweens in vitro. The rate of the 
polyoxyethylene derivative of sorbitan was studied 
in humans with special reference to excretion and 
oxaluria. 

Effect of procaine on cyclopropane-epinephrine 
cardiac arrhythmias. Mark Nickerson. Depart- 
ment of Pharmacology, University of Utah School 
of Medicine, Salt Lake City, Utah. After pentothal 
induction, dogs were equilibrated to a 30 per cent 
cyclopropane-70 per cent Oz anesthetic mixture 
for 30 minutes and then tested with an intravenous 
dose of 10 ugm./kgm. epinephrine. Procaine HCl 
(10 mgm./kgm.) administered 10 minutes prior to 
testing provides only slight protection against the 
epinephrine-induced cardiac irregularities. How- 
ever, the same dose of procaine injected rapidly 
after irregularities develop will stop them as soon 
as the drug reaches the myocardium. Reversion to 
a sinus rhythm is accompanied by a prolongation, 
a reduction in amplitude and other changes in the 
QRS complexes of the EKG indicating altered 


. myocardial conduction. Intravenous administra- 


tion of 10 mgm./kgm. procaine HCl over a period 
of one minute considerably reduces the maximum 


frequency of A-V impulse transmission (reciprocal 


of the physiologically effective refractory period). 
Maximum reduction occurs near the end of the 
injection while a high concentration of procaine is 
being carried directly to the heart. Less than 40 
per cent of the effect remains 3 minutes after the 
injection and it is almost completely gone within 
10 minutes. The above results indicate that high 
concentrations of procaine are necessary to sup- 
press epinephrine induced ectopic rhythms. They 
provide an explanation for the reported efficacy of 
procaine in arresting cardiac arrhythmias during 
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anesthesia, but point toa very limited prophylactic 
value of this agent. 

Dibenamine protection against cyclopropane- 
epinephrine cardiac arrhythmias. Mark NIcKER- 
son and GreorGcE M. Nomacvcai (by invitation). 
Department of Pharmacology, University of Utah 
School of Medicine, Salt Lake City, Utah. Three 
etiological factors proposed to explain cardiac 
irregularities produced by epinephrine in the pres- 
ence of anesthetics are: (1) a direct effect of sud 
denly increased arterial pressure upon sensitized 
ventricles, (2) an inhibitory vagal action (second- 
ary to increased arterial pressure) on the S-A node 
during the period of direct myocardial stimulation 
by epinephrine, and (3) a direct effect of epineph- 
rine on the sensitized myocardium. All of these 
factors could be altered by Dibenamine. The nearly 
complete protection afforded by Dibenamine 
against cyclopropane-epinephrine arrhythmias is 
not diminished by constriction of the thoracic 
aorta in such a way as to reproduce the pressor 
effect characteristic of epinephrine in the absence 
of Dibenamine. The protection is thus unrelated 
to blocking of the epinephrine-induced rise in 
arterial pressure. Although strong electrical stimu- 
lation of the vagus produces a ventricular rhythm 
in the presence of both epinephrine and Dibena- 
mine, the vagus is probably not an important factor 
in cyclopropane-epinephrine arrhythmias because 
bilateral vagotomy is not protective and reflex 
activation of the vagus does not alter Dibenamine 
protection. Dibenamine, therefore, appears to 
protect by acting directly on cardiac muscle, but 
its exact mode of action is still obscure. It does not 
have any direct effect on the heart detectable in 
the EKG, and does not alter the cardioaccelerator 
or inotropic effects of epinephrine. In addition, its 
‘“‘quinidine-like”’ effect on impulse conduction in 
cardiac muscle is too short in duration to account 
for the protection, and is also exerted by congeners 
which do not protect against cyclopropane-epine- 
phrine arrhythmias. 

Some applications of sequential analysis. R. H. 
Noe, and M. A. BrumBavueH (introduced, by 
Liuoyp C. Miier). Bristol Laboratories, Inc., 
Syracuse, New York. Sequential analysis of labora- 
tory results offers two major advantages to the 
technician, (a) defined risks of erroneous decisions, 
(b) reduction of the number of experiments re- 
quired to arrive at decisions. Three illustrations 
are presented in this paper: (1) The amount of 
testing required to determine whether an experi- 
mental drug is superior to an established prepara- 
tion. (2) The amount of testing required to deter- 
mine whether a new antibiotic strain is superior to 
an established one. (3) The amount of testing re- 
quired to assess the relative value of two assay 
methods. 

The renal elimination of caronamide (4’-car- 
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boxyphenyl-methanesulfonanilide. Harotp M. 
Prcx, Horace F. Russo, Exizaspetra K. Tiiison, 
Wi11am S. WALLER (all by invitation) and Karu 
H. Beyer. From the Department of Pharmacology, 
The Medical Research Division, Sharp and Dohme, 
Inc., Glenolden, Pa. Caronamide (4'-carboxy- 
phenylmethanesulfonanilide) is excreted as such 
and in an “altered’’, probably conjugated, form. 
The analytical methods of Sprague and Ziegler 
(J. Lab. Clin. Med., In press) and of Brodie, Levy 
and Bernstein (J. Pharmacol. 91: 246, 1947) have 
been used in these experiments. Although these 
methods are reasonably accurate, the fidelity 
with which they measure ‘‘unaltered’’ caronamide 
(method of Brodie, et. al.) or total caronamide 
(method of Sprague and Ziegler) in urine or plasma 
of an animal to which the drug is administered does 
not appear to be certain. This increases consider- 
ably the desirability of several approaches to the 
problem of renal elimination of caronamide and the 
necessity for caution in interpretating the results. 
The results of the following types of experiments 
relating to the renal extraction, clearance, and 
urinary recovery of caronamide will be presented : 
1) A comparison of the falling plasma concentra- 
tion and urinary recovery of ‘‘unaltered’’ and 
‘total’? caronamide with mannitol. 2) The renal 
clearances of ‘‘unaltered’’ and ‘‘total’’ caronamide 
calculated on the basis of whole and ultrafiltered 
plasma. 3) A correlation of the extraction of ‘“‘un- 
altered’? and ‘‘total’’ caronamide and creatinine 
from the renal circulation with simultaneous renal 
clearances of the compounds on the basis of whole 
and ultrafiltered plasma. 

Synthetic curare compounds. II. d-N-methyl- 
isochondrodendrine iodide and d-N-methyl-O- 
methyl-isochondrodendrine iodide. M. H. PEt.e- 
TIER (by invitation) and Davin Fre.tp1ine Marsa. 
Department of Pharmacology, West Virginia Uni- 
versity School of Medicine, Morgantown, W. Va. 
d-Isochondrodendrine was isolated from an old 
sample of ‘‘Bebeerine Pure’’ and from the roots of 
Chondrodendron tomentosum. The curariform ac- 
tivity of its derivatives, d-N-methyl-isochondro- 











aT | aTMeo | icm |icmMeo 
See 
Albino rats | 
em oy 0.27(0.22)*|0.032(0.022)|5.5(3.9)/3.0(2.2) 
Rabbits 


Head drop 50......|0.12(0.10) (0.016(0.011) 2.5(1.8)|0.6(0.4) 
Holaday head drop|0.15(0.12) |0.020(0.014)|2.9(2.1)|0.7(0.5) 
SAP ORs iusnoreseaes 0.35(0.28) |0.040(0.027)|/4.5(3.2)/1.3(0.9) 
Cat gastrocnemius | 
muscle | 
Equivalent paraly- 
"Se per 0.05 (0.04) {0.007 (0.005)/1.0(0.7) 0.2(0.14) 














* All doses given in milligrams/kilogram body weight. Dose of 
equivalent contained curariform ion given in parenthesis. 
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dendrine iodide (iCM), and d-N-methyl-0. 
methyl-isochondrodendrine iodide (iCMMe() 
was determined in comparison with the correspond. 
ing isomers, d-tubocurarine chloride pentahydrate 
(dT), and d-O-methyl-tubocurarine iodide trihy- 
drate (dTMeO). 

Like the tubocurarine compounds, these jgo- 
chondrodendrine derivatives have relatively little 
effect in intact animals other than lissive action 
on skeletal muscles. 

Chronic intoxication of the CNS produced by 
the methadon side-chain. Cart C. Pretrrnr, 
EvizaBeTH H. JENNEY (by invitation) and J, 
GersH. Depts. of Pharmacology and Pathology, 
Univ. of Illinois College of Medicine, Chicago 12. 
The methadon side-chain, dimethyl, 2-chloropro- 
pylamine HCl, produces a non-lethal type of per- 
sistent ataxia when injected into mice or rats in 
a dosage range of 100 to 200 mgm./kgm. The LD-50 
after intraperitoneal injection in the mouse is 
234 + 17 mgm./kgm., slope 7.4. The volatile com- 
pound dimethyl,2-chloropropylamine produces a 
similar syndrome in rats when concentrations as 
low as 40 parts per million are inhaled for 15 min- 
utes. Brain specimens were collected from intoxi- 
cated rats after carotid perfusion with saline and 
10 percent neutral formalin. Celloidin sections of 
cerebrum and cerebellum were made and stained 
with Toluidine Blue and Hematoxylin and eosin. 
Microscopic examination showed no changes in the 
cerebrum. Pathological changes in the cerebellum 
consisted of petechial hemorrhages in the gray and 
white matter, hyperchromatism and shrinkage of 
the Purkinje cells and mobilization of the glial 
cells. One or more of these lesions was preseyt in 
all specimens examined. Similar CNS ataxias have 
been described after the administration of other 
chlorinated amines (Krop, S., et al: Fed. Proc., 
6: 347, 1947; A. Goldin et al: Bib. Sci. and Ind. 
Rept., 5: 678, 1947) and also after chlorinated 
anesthetic agents (Abreu, B. E., et al: Anesth. and 
Analg., p. 131, May-June 1939). It is concluded that 
workers in chemical industry should avoid exposure 
to these volatile amines. 

The nature of the prosthetic groups of analgesics 
and their possible action as blocking agents. 
Car. C. Przirrer, J. Sanros-MartTINneEz (by in- 
vitation) and THEropore R. SuHErrop (by invita- 
tion). Department of Pharmacology, University of 
Illinois College of Medicine, Chicago 12, Ill. 
Studies on potent analgesic drugs, using Hirsch- 
felder atomic models, suggest that analgesic drugs 
owe their pharmacological activity to three fac- 
tors: 1) a methyl on tertiary nitrogen prosthetic 
group (quaternization does not enhance the anal- 
gesic action of methadon), 2) the presence of 
several active oxygen prosthetic groups at a dis- 
tance of 7.0 to 9.0 Angstra from the methyl on 
nitrogen group, and 3) the presence of one or more 
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blocking moieties (phenyl, biphenyl, or dibutyl). 
The relationship of the prosthetic groups is inde- 
pendent of the general ring structure and obtains 
for the phenanthenes, biphenyls, piperidines, 
oxazolidinediones, etc. Since these prosthetic 
groups are similar to those of the acetylcholine- 
atropine series, compounds such as meperidine 
(demerol) which have a shorter distance between 
prosthetic groups than that postulated for the 
potent analgesic drugs, show decreased analgesic 
action and varying degrees of atropine-like action. 
Assuming that these analgesic drugs depress the 
ONS by blocking a specific CNS metabolite, the 
following known metabolites and their derivatives 
have oeen studied to determine if any will lower the 
normal pain threshold. The known amino acids 
studied are: glutamic acid, I-lysine, d-arginine, 
ornithine, and 1-tryptophane. Synthetic deriva- 
tives have also been synthesized and their action 
will be reported. 

Use of hyperglycemic response for estimating 
addiction potentialities of analgesic compounds. 
Nuxantu M. Puatak, JAMES MALONEY (by in- 
vitation) and Norman Davin. Depariment of 
Pharmacology, University of Oregon Medical 
School, Portland, Oregon. An objective evidence 
of morphine habituation was observed by Ro 
(Jap. J. Med. Sci. IV Pharmacology, 9: 59, 1935). 
He noted that during development of tolerance to 
morphine in animals, hyperglycemic responses to 
successive injections become progressively less but 
upon withdrawal a hyperglycemic response appears 
at the expected time of injection. In a later bio- 
chemorphologic study of morphine derivatives, 
Emerson and Phatak (Univ. Calif. Publicat. in 
Pharm. 1: 77, 1938) confirmed Ro’s observations 
and suggested that the hyperglycemic withdrawal 
phenomenon might be useful for estimating addic- 
tion potentialities. The present study compares 
hyperglycemic responses to l-amidone (Merck), 
dlamidone (Dolophine, Lilly), dl-isoamidone 
(Merck), meperidine (Demerol, Winthrop) and 
morphine in rabbits, using saline controls. Initial 
injections of all analgesic compounds produced 
hyperglycemia. The animals were injected daily 
for a period of six weeks, with weekly increments 
in dosage as follows: amidone compounds, 5, 6, 7, 
8,9 and 9 mg./kg.; morphine sulfate, 10, 20, 30, 
40, 50 and 60 mg./kg.; meperidine HCl, 50, 75, 90, 
100, 110 and 110 mg./kg. During development of 
tolerance greatest hyperglycemic responses fol- 
lowed injections of l-amidone and dl-amidone. Dur- 
ing the withdrawal period the greatest hyper- 
glycemic response occurred with l-amidone, was 
slightly less following morphine and dl-amidone, 
and negligible for dl-isoamidone and meperidine. 
Convulsions, opisthotonus and a cataleptic state 
with temporary respiratory arrest followed in- 
jection of the synthetic compounds. l-Amidone and 
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dl-amidone produced these signs at the initia 
dosage of 5 mg./kg., while those noted for dl- 
isoamidone were less marked and did not appear 
until the dosage reached 8 mg./kg. Meperidine 
produced the same signs at 90 mg./kg. 

Studies on the toxicology of podophyllotoxin and 
related substances. FrepreRiIcK 8. Puiuips, May- 
NARD B. CHENOWETH, and Caritron C. Hunt (by 
invitation). From the Departments of Pharma- 
cology, Cornell Univ. Medical College and the 
Sloan-Kettering Institute for Cancer Research, New 
York, N. Y. Recent demonstrations of colchicine- 
like effects of podophyllotoxin and podophyllin in 
arresting cell-mitosis in metaphase and actions of 
the drugs against condylomata acuminata and 
experimental tumers stimulated studies of their 
toxicology. Intravenous LD50’s of podophyllotoxin 
were: rats, 8.7, cats, 1.7, rabbits, ca. 5 mg./kg.; 
intraperitoneally: mice, 33, rats, 15 mg./kg.; 
intramuscularly: cats, ca. 4, rats, ca. 3 mg./kg. 
Cats and dogs receiving seven or more daily, intra- 
venous doses of 0.5 mg./kg. of podophyllotoxin 
survived without alarming consequences. Similarly 
mice tolerated 8 mg./kg. daily intraperitoneally. 
In confirmation of previous investigations podo- 
phyllin was found to contain toxic components not 
identical with podophyllotoxin. Several residues 
remaining after solvent extraction of podophyllo- 
toxin from podophyllin proved to be equally or even 
more toxic in rats and mice than podophyllotoxin 
itself. Animals receiving fatal doses of podophyl- 
lotoxin usually succumbed within 24 hours. Initial 
signs included emesis, defecation with tenesmus, 
and respiratory stimulation. Dogs occasionally 
developed bradycardia and ventricular extra- 
systoles (reversed by atropine). Muscular weak- 
ness, heralded by hind-leg ataxia, resulted in 
eventual prostration. Terminally respiration was 
slow and labored, blood pressure fell to shock 
levels, and death followed respiratory failure. 
In cats and rats, but not in dogs, fatal doses often 
caused severe pulmonary damage. A small propor- 
tion of animals receiving minimum lethal doses 
exhibited progressive cachexia and succumbed 
after several days. These fatalities were not asso- 
ciated with gastro-intestinal, hepatic, or renal 
damage or disturbances of hematopoiesis. However, 
toxic doses did elicit a marked granulocytopenia 
within 1 hour after administration from which 
animals recovered promptly. 

Spasmolytic and other pharmacologic properties 
of §-piperidinoethyl phenyl-a-thienylglycolate. 
RayYMonp W. PickEeRiNG and Ricuarp C. BuRNETT 
(introduced by Benepicr E. ABrev). Division of 
Pharmacology and Experimental Therapeutics, 
University of California Medical School, San 
Francisco. B-piperidinoethyl phenyl-a-thieny] gly- 
colate (P.P.T.) in doses ranging from 0.4 mgm./kg. 
to 8 mgm./kg., subcutaneously produced spas- 
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molysis, lasting from 1 to 62 minutes in 18 monkeys 
whose colons had been rendered hyperactive with 
morphine. Trasentin in doses as high as 10 mgm./ 
kg., subcutaneously did not produce comparable 
effects. In preliminary experiments on anesthe- 
tized dogs, P.P.T. 2.5 mgm./kg. I.V., depressed 
the activity of the ileum and jejurium for 122 
minutes. P.P.T. usually produced spasm in the 
non-pregnant guinea pig uterine strip in concen- 
tration of 5 x 10 mgm./ml. occasionally relaxa- 
tion was observed at this concentration. In 33 
human subjects, P.P.T. did not produce any un- 
toward effects in doses ranging from 2.5 mgm. to 
35 mgm. given orally. One subject who received 
35 mgm. complained of vertigo, drowsiness, dim- 
ness of vision and chills for 40 minutes after 
ingestion. Complete recovery occurred within 60 
minutes. In other subjects lower doses did not 
produce: hypnotic or analgetic effects, central 
nervous system stimulation, cycloplegia, mydria- 
sis, xerostomia, nor changes in respiration, blood 
pressure, electrocardiographic tracings nor car- 
diac rate. Examination of urine revealed no ab- 
normalities. In 4 subjects given 5 and 10 mgm. 
sublingual doses of P.P.T., spasmolysis for an aver- 
age of 36 minutes (30-62 minutes) occurred. There 
was no increase in gastric acidity upon sublingual 
administration of-P.P.T. to 4 individuals. 

Abolition of extra systoles in the perfused 
isolated rabbit heart by procaine and monocaine 
hydrochlorides. Harry J. Prarr (introduced by 
R. Bervutner). Department of Pharmacology, 
Hahnemann Medical College, Phila., Pa. In con- 
nection with the study of the cardiac toxicity of 
Procaine and Monocaine Hydrochlorides on the 
perfused isolated rabbit heart, it was observed that 
extra systoles were always shown by the normal 
rabbit heart during the control period. Following 
the addition of Procaine or Monocaine in a concen- 
tration of 1:100,000 to the perfusion fluid, complete 
abolition of extra systoles was observed in 100% 
of the experiments. Monocaine Hydrochloride in 
a concentration of 1:150,000 in the perfusion fluid 
prevented the continuance of extra systoles in 
about 50% of further experiments and at a concen- 
tration of 1:500,000, no effect upon the prevention 
of extra systoles was observed. Lower concentra- 
tions of Procaine Hydrochloride were not used. 
These findings are in agreement with the clinical 
use of intravenous administration of local anes- 

. thestics in cardiac irregularities elicited by Cy- 
clopropane anesthesia or from other causes, since 
they demonstrate the regularizing influence of 
local anesthestics upon the heart. 

Toxicological properties of the causative agent 
of canine hysteria. Jack L. Rapomsk1, GOEFFREY 
Wooparp, Carter D. Jonnstron (introduced by 
Arnoitp J. Lenman). Division of Pharmacology, 
Food and Drug Administration, Federal Security 
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Agency, Washington 25, D. C. Recent work in this 
and other laboratories has established that a reac. 
tion product of nitrogen trichloride (NCI;) with 
the protein of wheat flour is the etiological agent of 
canine hysteria. The cumulative characteristics of 
this toxic agent have been investigated. Several 
groups of 10 month old dogs were fed NC13-treated 
gluten (6 gm. NCl;/kg. gluten) in doses: ranging 
from 2.5 to 0.1 gm. per kg. per day. When the 
average number of days required for the animals 
to come down with running fits on each dosage level 
was plotted against the daily dosage, a hyperbola- 
like curve was obtained. This curve becomes 
asymptotic at about 0.1 gm./kg./day. Apparently 
the dog is capable of destroying and/or excreting 
the amount of toxic principle contained in about 
this amount of NCl;-treated gluten. Translating 
these data into other terms, it means that a dog 
could consume normally treated flour (1.5 gm. of 
agene/100 Ibs.) to the extent of 3 of his diet without 
developing toxic effects. The sensitivity to con- 
stant dosages of treated gluten per kilogram of 
body weight varies with the age of the dog, 12 
month old dogs being more sensitive than 6 month 
old dogs. Differences in sex susceptibility have not 
been observed. Various drugs including those used 
in epilepsy have been tested for their value in 
canine hysteria. 

The effect of cyclopropane on the work capacity 
of the dog heart. BARBARA RENNICK (by invita- 
tion), S. Donatp Matron (by invitation), and 
Gorpon K. Mor. From the Department of Pharma- 
cology, the University of Michigan, Ann Arbor. 
It has been established that the cardiac output of 
animals under cyclopropane anesthesia is muin- 
tained at normal levels until concentrations pro- 
ducing respiratory arrest are reached. It has been 
assumed that in anesthetic concentrations the gas 
produces no impairment of cardiac function. It 
is, however, impossible to estimate the effect of a 
drug on cardiac reserve by measurement of cardiac 
output alone, since this may be maintained within 
relatively normal limits in the presence of severe 
limitation of cardiac work capacity. In heart-lung 
preparations exposed to various concentrations of 
cyclopropane increased work loads were offered by 
increasing arterial resistance ; responses were meas- 
ured in terms of auricular pressures and cardiac 
output. In intact animals the work load was in- 
creased by elevating arterial pressure with the aid 
of a pressure regulator attached to the abdominal 
aorta, and the responses were estimated in terms of 
right auricular pressure changes. After the re- 
sponses to graded pressure loading were measured 
during exposure to various concentrations of cyclo- 
propane, sodium pentobarbital anesthesia was sub- 
stituted. Artificial respiration was maintained 
throughout. The work capacity of the isolated 
heart was significantly reduced by 20% cyclo- 
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propane, and greatly reduced by 40%. In the. 
intact animal the elevation of venous pressure in 
response to pressure loading was significantly 
greater under 20% cyclopropane than with 30 
mgm/kg. of pentobarbital, and markedly greater 
under 40% cyclopropane than with 45 mgm/kg. 
of pentobarbital. We conclude that cyclopropane 
in anesthetic concentrations diminishes the work 
capacity of the dog heart. 

Detoxification of 2-benzyl-imidazoline hydro- 
chloride (Priscol) by incubation with hepatic 
slices from the rat. B. RicHarps (by invitation), 


A. CameRrQn (by .invitation), B. Craver, E. . 


Herrotp (by invitation). Division of Pharma- 
cology, Research Depariment, Ciba Pharmaceutical 
Products, Inc., Summit, New Jersey. Two methods 
were employed to determine whether 2-Benzyl- 
Imidazoline Hydrochloride was detoxified ‘‘in 
vitro” by incubation with hepatic slices from the 
rat. An investigation of the toxicity of various 
imidazolines upon isolated tissues first led to these 
studies of detoxification. By means of the War- 
burg technique, it was found that a concentration 
of 10 mg/ml. of Priscol caused little or no inhibition 
of the respiratory rate of hepatic slices from the 
rat but a considerable decrease in the respiration 
of renal slices from the rat. The technique of 
Finklestein, as described elsewhere in the Pro- 
ceedings, was employed with an extension to in- 
clude non-cardiac tissues. A dose of 10 mg/ml. of 
Priscol, after incubation with hepatic slices from 
the rat, proved less toxic to renal slices from the 
rat. We interpreted this to indicate hepatic de- 
toxification. In the second method the drug was 
incubated with hepatic slices from the rat and the 
Priscol subsequently bioassayed on the isolated, 
perfused heart of the guinea pig. Priscol in small 
doses exerts a positive inotropic action on this 
heart. Priscol, first incubated with liver, is much 
less active in its cardiac effect than Priscol not so 
incubated. The minimally toxic doses used in these 
experiments far exceeded any level that would be 
attained therapeutically. These experiments con- 
firm those of. others indicating the feasibility of 
this approach to detoxification. 

Further analysis of the influence of autonomic 
innervation on drug responses of the heart and 
gut in unanesthetised dogs. James A. RIcHARDSON 
(by invitation) and R. P. Watron. Dept. of Phar- 
macology, Medical College of South Carolina. 
Heart slowing in dogs, as produced by morphine 
(1.0 mgm. per kgm. subcutaneously) was not 
present during the few days survival interval after 
bilateral cervical vagotomy. Morphine-induced gut 
spasm as determined by Thierry fistula tracings 
was, however, obtained during a 36 hour interval 
after cervical vagotomy and during a 6 weeks in- 
terval after supra-diaphragmatic vagotomy. (Mor- 
phine test doses were either 0.5 or 1.0 mgm. per 
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kgm. subcutaneously.) Also following vagotomy at 
the diaphragm level, acetylcholine effects on gut 
movements were essentially unchanged in some 
cases and moderately intensified in others. (Ace- 
tylcholine administration before and after vago- 
tomy was effected by intravenous infusion at a 
uniform rate of 0.2 mgm. per kgm. per minute for 
5 minutes.) High spinal anesthesia with procaine 
had a consistently depressant effect on the typical 
Thierry fistula tracing. Dibenamine in doses up 
to 10 mgm. per kgm. intravenously either failed to 
affect the character of the typical Thierry fistula 
tracing or produced moderate increase in general 
tone level; following these dibenamine injections, 
characteristic epinephrine depressant effects and 
characteristic morphine stimulant effects were ob- 
tained. 

Elevation of serum protein-bound iodine after 
large doses of radio-active iodine. Dovuc.ias S. 
Riaes (introduced by Orro KrayEer). Department 
of Pharmacology, Harvard Medical School and The 
Thyroid Clinic, Massachusetts General Hospital. 
Shortly after the administration of therapeutic 
doses of radio-active iodine to hyperthyroid pa- 
tients, a transient increase in metabolic rate, swell- 
ing and tenderness of the thyroid, and radiation 
sickness have occasionally been noted. None of 
these reactions has been alarming. However, Salter 
has described a marked elevation of plasma pro- 
tein-bound iodine and the development of hyper- 
thyroidism when a large dose of radio-active iodine 
was given to a patient with massive metastases 
from a functional carcinoma of the thyroid gland. 
Additional instances of such elevations are reported 
here. The protein-bound iodine of a patient with 
thyroid carcinoma rose from 4.3 to 15.0 micrograms 
per cent 7 days after a ‘‘thyroidectomizing”’ dose 
of ['%!, A significant, though smaller, increase was 
also observed in another patient with thyroid 
carcinoma and mild hypothyroidism. These two 
patients were in the Sloan Kettering Institute. 
The protein-bound iodine of a patient with Graves’ 
disease rose from 16.2 to 23.0 micrograms per cent 
7 days after a therapeutic dose of I'*!. A similgr in- 
crease occurred in a patient with severe hyper- 
thyroidism, but it could not be ascribed conclu- 
sively to therapy with radioactive iodine. This 
patient died of coronary occlusion 19 days 
after treatment. The transient rise in serum 
protein-bound iodine is presumably due toa sudden 
release of preformed hormone from the gland to the 
blood stream when the thyroid is exposed to intense 
radiation. These observations suggest that large 
doses of radioactive iodine may precipitate an acute 
exacerbation of hyperthyroidism in certain pa- 
tients. 

The effect of globin insulin and protamine zinc 
insulin on the diurnal blood sugar curve and the 
daily glycosuria of diabetics, and the clinical use 


252 


of globin insulin. JosepH THomas Roserts. From 
The University of Arkansas School of Medicine, 
Little Rock, Arkansas, and Gallinger Municipal 
Hospital, Washington, D. C. Globin insulin con- 
trolled the average blood sugar curve and daily 
glycosuria of 97 diabetics in a more nearly normal 
way than did the same doses of protamine zinc 
insulin. With globin insulin, the three preprandial 
and midnight blood sugar levels had normal aver- 
age values, while with protamine zinc insulin in 
equal doses only the fasting a.m. value was normal. 
With globin insulin, the three postprandial rises 
in blood sugar levels were smaller than with the 
other preparation. Globin insulin was effective 
in maintaining good control of diabetics in the 
out-patient clinic, and seemed of some value in 
smoothing the recovery curve of blood sugar values 
of diabetic acidosis when used in conjunction with 
regular (crystaline) insulin. Local and systemic 
reactions were fewer and milder with globin insulin 
than with protamine zinc insulin. Serious reac- 
tions with globin insulin may follow ignoring the 
precautions generally used with protamine zinc 
insulin. 

Comparative intragastric and local toxicities of 
Tert-butyl-hydrogen peroxide, di-tert-butyl-per- 
oxide, and 2,2 bis-di-tert-butyl-peroxybutane. R. 
R. Roiurns (introduced by Hamitron H. ANDER- 
son). Division of Pharmacology and Experimental 
Therapeutics, University of California Medical 
School, San Francisco. Tert-butyl hydrogen 
peroxide has been reported to have biologic activity 
(Mendex, R.; Jour. Pharmacol., 82: 377, 1944). 
It is compared here to two of its derivatives and to 
ascaridol. The peroxides were administered to rats 
and mice intragastrically, either undiluted or in 
cottonseed oil (see table). The percentage purity 
of the compounds is indicated. The lower boiling 
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components of 2,2 bis compound (TBPB) were 
removed upon aeration. The differences in toxicity 
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on inhalation are probably related to differences 
in boiling points. The more volatile TBHP and 
TBP killed in less time because of higher vapor 
concentrations. The tert-butyl hydrogen peroxide 
was the most irritant of the three compounds when 
applied topically. In one individual, dermatitis 
venenata developed after brief contact. 2,2 bis. 
di-tert-butyl peroxybutane had a similar action 
on the skin and eye of the rabbit as butyl acetate 
when compared w ‘h previously reported results 
(McOmie and Anderson—to be published). 

Preliminary studies of ascaricidal activity (in 
vitro) indicated that only tert-butyl hydrogen 
peroxide had an activity of the same order ag 
ascaridol. 

Adenylpyrophosphatases and other phospha- 
tases in the cell surface of living yeast. Asnr 
Rorasstein (by invitation) and ReBecca Meter 
(by invitation) (introduced by Harvey B. Haag), 
Various phosphate compounds such as adenyltri- 
phosphate (ATP), adenyldiphosphate (ADP), Na 
glycerophosphate, inorganic triphosphate, or in- 
organic pyrophosphate, added to a suspension of 
washed, starved living Bakers’ yeast (Standard 
Brands) are hydrolyzed with the production of 
inorganic ortho-phosphate. An extensive study of 
muscle and yeast ATP breakdown indicates that 
during hydrolysis, the products (adenylic acid and 
inorganic phosphate in the ratio of 1:2) and unused 
substrate can be recovered quantitatively from the 
medium. In addition, if ATP containing radioac- 
tive phosphate (P:2) is hydrolyzed by the cells, 
all of the P32 is recovered in the medium with none 
in the cells. These experiments indicate that 
the enzyme is at or in the cell surface. However, 
the enzyme is firmly bound, because the medium 
separated from the cells shows no activity. A study 
of the pH-activity curves and of competition or 
non-competition of various substrates with each 
other, indicates that ATP, ADP, and inorganic 
triphosphate are hydrolyzed by an enzyme with 
a pH optimum of 3.5 and almost zero activity at 
7.0 and higher. The Na glycerophosphate and in- 
organic pyrophosphate are hydrolyzed at a lower 
rate by other enzymes which are active at pH 6.0 
and below but with no well defined optimum. The 
limiting substrate concentration for the ATP 
hydrolysis is about 0.7 X 10 M. With optimum 
ATP concentrations the rate of hydrolysis is 
directly proportional to yeast concentration, in- 
dicating a first order reaction. The time course of 
hydrolysis, however, follows an asymptotic curve 
rather than a linear function due not to destruction 
of enzyme, but apparently to inhibition by the 
products of the reaction, inorganic phosphate and 
adenylic acid. A synergistic effect between these 
two substances seems to be involved. The inhibi- 
tion due to the phosphate is greatly increased by 
the adenylic acid, which by itself has no effect. 
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Effect of quinidine on the metabolism of the 
rat heart. Paut R. Saunpers (by invitation), 
J. LeyDEN WEBB (by invitation), and Ciinron H. 
TaenES. Department of Pharmacology and Tozi- 
cology, School of Medicine, University of Southern 
California, Los Angeles, California. Quinidine at 
aconcentration of 0.0003M was found to depress the 
endogenous oxygen-uptake of rat ventricle slices 
approximately 50 per cent, and also to decrease the 
ability of glucose to maintain the oxygen-uptake 
ofsuch slices. This concentration has been found to 
produce typical quinidine effects on the isolated 
perfused rat heart. Only slight effects were ob- 
served at this concentration on the utilization of 
succinate, lactate, pyruvate, and malate, either 
with tissue slices or homogenates, although higher 
concentrations were somewhat inhibitory to several 
dehydrogenation reactions. Further evidence has 
indicated that quinidine exerts its depressant ac- 
tion on rat heart metabolism probably chiefly by 
inhibition of the earlier stages of glucose break- 
down. The effects of quinidine on the breakdown 
and synthesis of high-energy phosphate bonds in 
rat heart homogenates has also been investigated. 
It apparently does not markedly affect adenosine- 
triphosphate breakdown at several low concentra- 
tions which depress the isolated perfused heart. 

Use of oxygen consumption method for measur- 
ing antithyroid activity of n-propylthiouracil, 
thiouracil and 2-aminothiazole in rats. Epwarp 
Saxey (by invitation) and NiLKanTH M. Puarak. 
Department of Pharmacology, University of Oregon 
Medical School, Portland, Oregon. Direct measure- 
ment of the O2-consumption rate seems logical in 
preference to indirect methods now utilized to 
estimate the relative effectiveness of antithyroid 
drugs. Using a modified Peoples’ Metabolar (Pha- 
tak and Saxey, J. Amer. Pharm. Assoc., 36: 105, 
April, 1947) we have determined weekly O:- 
consumption rates in rats before and after treat- 
ment with thiouracil, n-propylthiouracil and 2- 
aminothiazole. The latter compound was fed in 
drinking water as a 0.1% solution while the thiou- 
racils were injected intraperitoneally in doses of 
100 mg./kg. per day. The duration of treatment 
varied from two to four weeks. After administra- 
tion of n-propylthiouracil the O.-consumption rate 
of rats showed a decrease from a mean value of 
2.4 cc./min./kg. bodyweight to 19.0 cc./min./kg. 
at the end of two weeks. Within a comparable 
period the O.-consumption rate of the rats given 
2aminothiazole decreased from a normal value of 
193 ec./min./kg. to 17.6 ec./min./kg. with a 
further decrease to 16.3 cc./min./kg. at the end of 
four weeks. Thiouracil at 100 mg./kg. dose gave no 
indication of effectiveness after two weeks of ad- 
ministration. 

The circulation of penicillin in the lymph. 
R. J. Scuacurer (introduced by N. Ercott). 


vie 


Dept. Pharmacology and Chemotherapy, Warner 
Inst. Therap. Research, New York City. From the 
work of Romansky) New England J. Med. 223: 
577: 1945) it is known that penicillin might still 
be present in the urine after the blood stream ap- 
parently is penicillin-free. We found, following an 
intramuscular injection of a suspension of penicillin 
in oil with vasoconstrictor, that the duration of 
penicillin in the tissues is more than twice as long 
as in the blood stream. An explanation of these 
observations indicated a follow-up of the fate and 
circulation of penicillin in the body, particularly 
at the end period of the blood level curve and 
afterwards. This investigation revealed that the 
circulation of penicillin in the lymph might be as 
important a factor in its transport as the blood 
circulation. Asa rule, the lymph collected from the 
cannulated thoracic duct of dogs contained de- 
tectable amounts of penicillin for significantly 
longer periods than the blood stream. The peni- 
cillin present in the lymph—probably collected 
from the organs—eventually reaches the blood 
stream where it is diluted to a point beyond detec- 
tion, then again concentrated in the kidney and 
eliminated. This explains why the blood apparently 
is free from penicillin while the kidneys still ex- 
crete detectable amounts. The present findings on 
the prolonged lymphatic circulation, the persis- 
tence of penicillin in the organs, and the chemo- 
therapeutic activity without detectable blood 
levels, observed by Ercoli, Lewis, Schwartz, and 
whitehead (this issue), lead to the conclusion that 
the blood level is only one of many factors related 
to the effectiveness of penicillin therapy. 

Malaria chemotherapy: 2. The response of 
sporozoite-induced infections with ‘Plasmodium 
cynomolgi to various antimalarial drugs. L. H. 
Scumipt, RocHetLE FRADKIN (by invitation), 
Wanpva Squrres (by invitation), and Ciara S. 
GENTHER (by invitation). Christ Hospital Institute 
of Medical Research, Cincinnati, Ohio. The activ- 
ities of various antimalarial drugs against tropho- 
zoite-induced infections with Plasmodium 
cynomolgi were described in the preceding ‘pajler 
(Fed. Proceedings, this issue, p. 221). This re- 
port deals with response of sporozoite-induced in- 
fections to quinine, quinacrine, chloroquine, 
oxychloroquine, chlorguanide (Paludrine), pama- 
quine, pamaquine plus quinine, pentaquine and 
pentaquine plus quinine. Approximately 250 rhesus 
monkeys were infected intravenously with meas- 
ured doses of sporozoites. Treatment with one of 
the above drugs was initiated either in the ascend- 
ing phase of the primary attack, or during the first, 
second or third relapses in cases where infections 
were not cured by previous medication. In all cases 
drugs were administered once daily, the duration 
of treatment being either 7 or 14 days. Criteria of 
cure were identical with those used in the tropho- 
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zoite-induced infections (loc. cit.). Results were as 
follows. Quinine, quinacrine, chloroquine, oxy- 
chloroquine, and chlorguanide suppressed the clin- 
ical attacks of the sporozoite-induced infections in 
the same doses as were effective against the tropho- 
zoite-induced disease. Cures were not effected by 
these drugs, however, even when doses were ad- 
ministered which were 60 times greater than those 
which cured trophozoite-induced infections. In 
contrast, pamaquine and pentaquine, administered 
either alone or with quinine did effect cures. Dose 
for dose these 8-aminoquinolines appeared to be 
equally effective. These results indicate rather 
clearly that the chemotherapeutic characteristics 
of P. cynomolgi infections in the rhesus monkey are 
identical with those of P. vivax infections in man. 

Comparison of therapeutic values of several 
antimonials in experimental schistosomiasis man- 
soni in mice. MaxweL_L ScuuBErRT and EvELYN 
GOLDBERG (by invitation). From the Department 
of Therapeutics, New York University College of 
Medicine. Methods previously described for pro- 
duction of standard infections of Schistosomiasis 
mansoni in mice, for systematic autopsy of these 
mice and estimate of the effects of drugs on such 
infections, had been applied only to rough screening 
of drugs. They have now been used in an attempt to 
measure therapeutic effectiveness of several anti- 
monials on the disease in mice. Two methods are 
discussed. The first is the simple therapeutic index, 
the ratio of the chronic LD50 to the CD50 where the 
latter quantity is the dose that frees fifty per cent 
of the mice completely of worms. The second is 
based on the fraction of worms destroyed. Because 
of the high variability of worms found per mouse 
even in control groups this fraction is taken as nine 
tenths rather than one half. So the second measure 
of therapeutic effectiveness is the ratio of the LD50 
to the dose that reduces the average worm count to 
about a tenth of its value in control untreated mice. 
Errors in both of these indexes are discussed in 
detail. Within the wide limits of error to which the 
values being measured are subject, both indexes 
have similar magnitudes. For sodium antimony 
tartrate, ureastibamine, neostibosan and neostam 
the indexes are below one. Fuadin is the best of the 
antimonials currently used, its index is one. Two 
oil soluble antimonials are the only drugs known to 
have an index greater than one. Implications are 
discussed. 

The chemotherapeutic action of a number of 
furan derivatives. LLoyp D. Seacrer, Department 
of Phar nacology, The Woman’s Medical College of 
Penna. Twenty furan derivatives were studied for 
their chemotherapeutic effectiveness against Tryp- 
anosoma equiperdum infections. Mice were inocu- 
lated intraperitoneally with 500,000 to 1,000,000 
parasites/kg. With the strain of Equiperdum used 
this produces 100% fatality in untreated mice 
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within 5 days. Drugs were given by stomach tube} 
times daily for 4 days. Soluble compounds wer 
tested also by the single intraperitoneal method. 
Furfural, 5-nitro-2 furaldehyde semicarbazone, 
furylacetate, furfury] alcohol, furoic acid and dur). 
acrylic acid were found to be active. Additive ef. 
fects but no synergism was found between the 
active furan derivatives. Furfural was found t 
have additive effects but no synergism with agerj- 
flavine, stilbamidine and pentamidine. None of the 
furan compounds tested were found to influence the 
development of T. cruzi infections in mice. 

The nutritive value of the fatty acids of lard 
esterified with a polyethylene glycol. C. Boyp 
SHAFFER and Frances H. CrItTcHFIELD (introduced 
by Paut L. McLain). Chemical Hygiene Fellow. 
ship, Mellon Institute, Pittsburgh, Pennsylvania. 
The increasing use of the polyglycol esters as phar- 
maceutical vehicles and as an additive in bread to 
prevent the retrogradation of starch renders impor- 
tant studies of their biochemical behavior. The 
present report gives information on the nutritive 
value of the esters obtained by combining the fatty 
acids present in lard with a polyethylene glycol of 
average molecular weight 400. The plan of the ex- 
periment is similar to those described by Lepkov- 
sky, Ouer and Evans (J. Biol. “Chem. 108: 431, 
1935). Lard fatty acids were prepared according to 
the preceding reference. Part of the product was 
esterified with polyethylene glycol 400 to prepares 
monoester, while the remainder was resynthesized 
to the triglycerides. Two groups of twenty-four 
weanling rats each were fed a diet consisting of 
sucrose 37.5, casein 32.5, salts 4, and cellulose 5. In 
group I (controls) fat was supplied as 21 parts of the 
resynthesized glycerides, while in group II it con- 
sisted of 21 parts of the polyglycol ester. Purified 
vitamins were supplied as daily supplements. At 
the conclusion of 47 days feeding the mean weight 
gain of the polyglycol ester-fed group (group II) 
was 110 gms. per rat as opposed to 104 gms. in the 
controls, while the daily food consumption in group 
II was 10 gms. per rat as compared with 8.5 gms. in 
group I. Neither of these differences is statistically 
significant, nor were the growth curves significantly 
different. No evidence of gross pathology was ob- 
served in either group at sacrifice. 

Comparative effects of d-desoxyephedrine and 
the isomers of amphetamine on smooth muscle. 
FreEp Suarrer (by invitation), P. L. Ewrna andG. 
A. Emerson. Department of Pharmacology, Uni- 
versity of Texas Medical Branch, Galveston, Texas. 
Quantitative comparisons of the effects of d-des- 
oxyephedrine and d-, 1-, and dl-amphetamine on 
intact and isolated smooth muscle of animals are 
made. The property of evincing the phenomenon of 
tachyphylaxis is confirmed for these compounds. 
On the rat intestine, the inhibitory action of epine 
phrine is antagonized by these phenalkylamines 
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and is expressed quantitatively as the pA. Other 
gntagonisms are reported which help elucidate the 
mechanisms of action involved. 

Onset and duration of action of quinidine in the 
heart after oral administration in man. S. J. SHANE 
(by invitation), Conrapo Daynrir (by invitation), 
Joseph G. Benton (by invitation), ELarne W. 
CortovE (by invitation), Lawrence W. Hanon 
(by invitation), WatrerR Mope.i, and Harry 
Gov. Department of Pharmacology of Cornell Uni- 
versity Medical College, Cardiovascular Research 
Unit of the Beth Israel Hospital, and Cardiac Ser- 
vice of the Hospital for Joint Diseases, New York. 
The effect of quinidine sulfate was determined by 
the change in the speed of the circus movement of 
the auricle in patients with auricular fibrillation. 
Fach patient received a series of doses, varying 
from 0.1 to 1.2 gm. at one time, the different doses 
being given at intervals of several days. After a 
control electrocardiogram was taken for the meas- 
urement of the F-F intervals, additional tracings 
following the oral dose of the drug were taken at 
intervals of 2: hours. In a group of 10 patients, the 
results show that the maximum effect is already 
present in 2 hours in the vast majority of cases 
after doses of from 0.1 to 1.2 gm. The effect wears off 
gradually at speeds varying with the dose. It has 
completely disappeared in 8 hours after 0.1 gm. and 
three-fourths of the effect disappears in 8 hours 
after 1.2 gm. 

Methadon derivatives of pharmacological inter- 
est. THzeoporRE R. SHERROD (by invitation), 
Ropert Kaiser (by invitation), J. Sanros-Mar- 
mivez (by invitation) and Cart C. PreEirrer. 
Department of Pharmacology, University of Illinois 
College of Medicine, Chicago 12. From the pharma- 
ological viewpoint it is hoped that at least five 
types of methadon derivatives may be synthesized : 
1)ashort-acting nondepressant analgesic for use in 
obstetrics, 2) a long-acting orally-effective anal 
gesic to obtund the pain of cancer, 3) a potent 
spasmolytic-analgesic compound, 4) a narcotic anal- 
gesic with a wide margin of safety for preanesthetic 
medication, and 5) a potent, persistent analgesic 
which perhaps, by chemical lobotomy, may per- 
manently lower the pain threshold in causalgic 
states. With these concepts in mind the following 
compounds are of interest : 


Therapeutic index 
EE RR TROT Pee ear ae ee 2.3 
ear: TIGL 8 co. .s ca nes cssscesssccnceaes 3.1. 


3)N,N —_ dimethyl-3, 3-diphenyl-4-imino-2-methyl- 
Suen: BHO... oe ee Saas 4.0 
4) y dimethylamino-a, a diphenylvaleric acid HCl... 8.0 
5) l-dimethylamino-2-methyl-3 , 3-diphenyl-4-acetox- 
NE ns Ls on <li a paseoy 4 pains 11 
6) 2dimethylamino-4 , 4~dipheny1-5-hexylidenacetyli- 
ps RR, mg RE nie aoe Fe ee 12 
?) 2-dimethylamino-4, 4-diphenyl-5-acetoxyheptane 
NN ics Lilo st asad iwhna ic dewieigl tank haaie 14 


8) 2-morpholino-4, 4-diphenyl-5-acetoxyheptane HCl 40 





Voir 


SOCIETY FOR PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


255 


Compound No. 4 is unique in this series because of 
an atropine-like effect on the intestine of the anes- 
thetized dog. The other derivatives have a spasmo- 
genic effect on the intestine similar to that of 
methadon. Compounds No. 5 to 8 are of interest be- 
cause of their high therapeutic indices and long 
duration of analgesic action. The pharmacology of 
these compounds will be discussed. 

Blood levels of thiopental (Pentothal) following 
repeated intravenous administration to the dog. 
F. E. Sarpeman, A. R. KE.ty (by invitation), and 
B. J. Apams (by invitation). Department of Phar- 
macology, University of Michigan. The method of 
Jailer and Goldbaum was employed to follow blood 
levels of thiopental in dogs receiving repeated doses 
of the drug. One group of dogs was used to study the 
plasma levels of thiopental when moderate doses 
(10 mg./kg.) were repeated at short intervals (after 
complete recovery from narcotic action). Under 
these circumstances, the following evidence sug- 
gests that some acute tolerance to the depressant 
action of this drug is developed : a. The plasma level 
at which the righting reflexes return is higher with 
each successive dose even though the actual dura- 
tion of narcosis progressively increases. b. A signifi- 
cant concentration of the drug is still present in 
plasma even after complete objective recovery, and 
this amount increases with each successive dose. 
Preliminary experiments were done in a second 
group of dogs to study the plasma levels and decay . 
curve following the single daily administration of a 
larger dose (20 mg./kg.) of thiopental for 7-9 days. 
The similarity of the decay curve on the first and 
last day suggests, but does not prove conclusively, 
that under these circumstances neither tolerance 
nor cumulation occurs. 

The effect of hepatic dysfunction in man on the 
duration of action of thiopental (pentothal). F. E. 
Suipeman, A. R. Ketriy (by invitation), L. E. 
LEE (by invitation), V. F. Lowe. (by invitation) 
and B. J. ApAms (by invitation). Department of 
Pharmacology, University of Michigan and Ypsi- 
lanti Siate Hospital, Ypsilanti, Michigan. It has 
been previously demonstrated that the liver is the. 
major organ involved in the detoxication of Pento- 
thal by the rat (Fed. Proc. 6, 344, 1947). The follow- 
ing experiments were performed to determine if 
such were also the case in man. Bromsulfalein re- 
tention and serum proteins were determined in 
individuals with and without a history of liver dis- 
ease. Nine patients with a normal bromsulfalein 
retention and A/G ratio (group A—normal liver 
function) and six with an abnormally high brom- 
sulfalein retention and an abnormally low A/G 
ratio (group B—reduced liver function) were se- 
lected for study. Each patient received 4 mg/kg. of 
Pentothal Sodium in a 4 per cent solution intra- 
venously, injected over a period of 30 seconds. 
Duration of action was determined as the interval 
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elapsing between the administration of the drug 
and the time when the individual could stand with- 
out support. The significant mean duration of 
action for group A was 149.4 seconds (t = 17.62) 
and for group B was 488.5 seconds (t = 4.72). A 
significant increase in the duration of action of 
Pentothal was thus demonstrated in those patients 
with impaired liver function (t of the difference of 
means = 3.32). 

The specificity of the determination of alcohol 
in biological fluids. H. Warp Smiru (introduced by 
G. H. W. Lucas). Department of Pharmacology, 
University of Toronto. Several high blood values 
for ‘‘apparent”’ alcohol in cases of diabetic acidosis 
have been reported in the literature. A reinvesti- 
gation was made of the possible values for ‘‘appar- 
ent’’ alcohol which appeared in advanced diabetic 
acidosis in experimental animals and in humans; 
measurements were made on blood and urine. In 
the course of this study, it was found necessary to 
specify completely the conditions for collection and 
treatment of sample, in order to minimize errors 
due to contaminants other than ketones. A ‘‘spe- 
cific’? method for alcohol was developed which was 
based on the Widmark desiccation procedure and 
which used a pretreatment of blood or urine 
samples by a modification of the Friedmann-Klaas 
reagents for saliva. The excess dichromate was de- 
termined colorimetrically by the use of the chro- 
matediphenylcarbazide complex. When conditions 
for oxidation were completely specified, a theoret- 
ical recovery of alcohol added to blood or urine was 
obtained, using 0.5 cc. samples with a precision of 
+2% over a wide range of concentrations. It is 
concluded that conditions can be chosen for the 
chromic acid oxidation such that the amounts of 
acetone possible in blood are of no practical 
significance. 

Method for kymographic recording of CSF pres- 
sure; effects of histamine, antistine, PBZ, et al., 
thereon. J. SmiruH (by invitation), A. CAMERON 
(by invitation), B. Craver’ Division of Pharma- 
cology, Research Department, Ciba Pharmaceutical 
Products, Inc., Summit, New Jersey. The effects of 
histamine upon canine spinal, fluid pressure and the 
antagonistic actions exerted against them by the 
two antihistaminics : 2- (N-Phenyl-N-benzylamino- 
methyl)-imidazoline Hydrochloride (Antistine) 
and N,N-Dimethyl-N’-benzyl-N’ (a-pyridyl)- 
ethylenediamine Monohydrochloride (Pyribenz- 
amine) were investigated. A method was devised 
for the continuous kymographic recording of cere- 
bral spinal fluid pressure, since none was available. 
A blunt 20 gauge needle was inserted into the 
cisterna magna and the changes in pressure trans- 
mitted to a sensitive water manometer. The effects 
of histamine were quite variable: increases, de- 
creases, but more commonly bi-phasic reactions 
with an initial fall and a secondary rise. The anti- 
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histaminics antagonized about equally histamine, 
action on the CSF pressure and the blood pressure 
The effects upon the pressure of a series of standard 
drugs were also investigated and the conclusio, 
drawn that the effects upon the CSF presguy 
usually paralleled the effects upon the blood pres. 
sure. In general the results suggested that thiy 
method was an indirect measure of cerebral blood 
flow ; but this hypothesis could be tested only by 
concomitant direct measures of the flow. The anti. 
histaminics themselves usually caused a decrease 
or no change in the CSF pressure so that their 
clinical use probably would not be contraindicated 
in conditions in which that pressure was abnor. 
mally increased. 

The tissue distribution and toxicity of emetine. 
Pavut K. Smiru, ABRAHAM I. GIMBLE (by invite. 
tion) and CLARKE Davison (by invitation). From 
the Department of Pharmacology, The George Wash- 
ington University School of Medicine, Washington, 
D.C. Methods were investigated for the deterni- 
nation of the distribution of emetine in animal 
tissues. Results, using the methyl orange technique 
described by Brodie and Udenfriend (J. Biol. 
Chem. 158, 705-14, (1945)) and a method utilizing 
the ultra-violet absorption bands, were in satis. 
factory agreement. Two hours after intraperitoneal 
injection of the drug in rats, the concentration 
were highest in the liver with appreciable amounts 
in the lung, kidney and spleen. The concentrations 
in muscle, brain and blood were very low. In spite 
of the high cardiac toxicity of this substance, the 
concentrations in the heart were also low. After 48 
hours, the concentrations in the liver, lung and 
kidney were approximately half the concenirations 
found at the end of two hours. Samples of the whole 
mouse were analyzed at intervals up to 35 days 
after intraperitoneal administration of the drug. 
The amount of emetine recovered decreased slowly 
until approximately the eighth day and remained 
approximately constant for at least 35 days with 
doses varying from 40 to 80 mgm. per kgm. The 
amount recovered after eight days was fairly con- 
stant; that is, there had apparently been a greater 
excretion or destruction of the drug after high doses 
than after low doses. The intraperitoneal LD5o in 
rats was approximately 17 mgm. per kgm. and in 
mice 62 mgm. per kgm. over a seven day period. 

The distribution and excretion of antimony 
following administration of antimony potassium 
tartrate and neostibosan. Ratpu G. SmiTH, JAMES 
Y. P. Cuen (by invitation) and Marcueritt 
MacGEE (by invitation). Department of Pharma- 
cology, Tulane University School of Medicine, New 
Orleans. Antimony potassium tart-ate (10 mg./kg.) 

and Neostibosan (80 mg./kg.) representing ter- 
valent and quinquevalent antimony compounds 
were injected intraperitoneally in single doses into 
hamsters. Series of animals were sacrificed at 1, 6, 
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method of Maren. With antimony potassium tar- 
tte a decrease in antimony concentration in 
tissues and blood usually occurred after 6 to 12 
hours but the content 48 hours after administration 
was at least 50 per cent of that at the one hour 
period, with the exception of kidney, gastrointes- 
tinal tract and bile which showed still lower values. 
The average concentrations in heart, spleen, liver, 
bone and gastrointestinal tract were higher at the 
§or 12 hour periods than 1 hour after injection but 
the differences involved were not statistically sig- 
nificant. With Neostibosan the decrease in anti- 
mony concentration over the 48 hour period was 
more rapid falling to from 20 to 50 per cent of the 
one hour values. Kidney and liver on the contrary 
showed maintained or increasing concentrations 
throughout. In comparison with other tissues, high 
concentrations of antimony occurred in liver, bile 
and somewhat in spleen after antimony potassium 
tartrate and in spleen, kidney, liver and bile after 
Neostibosan. In accord with previous reports more 
antimony was excreted by the bowel than by the 
kidney after antimony potassium tartrate, the re- 
verse occurring after Neostibosan. 

Initial studies of the inhalation toxicity of be- 
ryllium sulfate. Georce F. Spracue (by invita- 
tion), ALron G. PerreNGILu (by invitation), and 
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Herpert E. SrokinGceR (by invitation). Intro- 
duced by Harvey B. Haaa. Data from 56 animals 
tepresenting 6 species were collected to supply in- 
formation on the toxic effects caused by the inhala- 
tion of beryllium sulfate tetzahydrate at a concen- 
tration approximating 90 mg of the salt per cubic 
meter of air. The animals were exposed 6 hours 
daily for a two-week period in a small inhalation 
exposure chamber. Mortality, for all species, was 
43% of the exposed animals or 20 of 20 mice, 2 of 
10 rats, and 2 of 7 hamsters. No deaths occurred 
among the 2 dogs, 3 rabbits and 14 guinea pigs. 
Weight response data showed that all species save 
the guinea pig were adversely affected by the ex- 
posure. The rat and hamster showed greatest 
weight depression, losing 11% of their original 
weight. Clinical chemical values indicated renal 
impairment and some subsequent regeneration in 
the rabbits. Much less serious kidney damage and 
hepatic injury in dogs was indicated from biochem- 
ial tests performed on both blood and urine. 
Hematologic results showed definite upward trends 
inthe leukocytic count during the second week of 
exposure. External symptoms differed in extent in 
each species. Thus, oscular opacity developed in 
the dog, mouse and guinea pig whereas the rat de- 
veloped riles; other species were unaffected ex- 
ternally. The histologic findings showed the effect 


asa etae 


SOCIETY FOR PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


were analyzed for antimony by the colorimetric 
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of the absorption of BeSO,-4H,O through the 
respiratory tract of the mouse, rabbit and rat to be 
pulmonary edema. Hepatic injury was observed in 
mice dying during the first 9 days, but not there- 
after. Renal changes were found in the rabbit and 
rat with some regeneration of the tubular epithe- 
lium in the former species. Marked species varia- 
tion, but good conformity within each species, was 
observed in the response to the inhalation of 
BeSO,-4H,0. The sulfate ion was felt to contribute 
significantly to the toxicity of the beryllium salt. 

The blocking action of magnesium ion on sym- 
pathetic ganglia. Joun B. Sransury (introduced 
by Orro KrayEr). Department of Pharmacology, 
Harward Medical School. If magnesium ion is in- 
jected intravenously, or into the arterial blood 
supply of the ganglia in cats during preganglionic 
stimulation of the superior cervical ganglion, the 
stellate ganglion, or the inferior mesenteric gan- 
glion, a brief blockade of impulse transmission 
occurs. This blockade is located at the ganglion, 
since the injection has no influence on conduction 
in the pre- and postganglionic fibers. Magnesium 
ion has a relaxing action on the nictitating mem- 
brane independent of its effect on the superior 
cervical ganglion, and a decelerating effect on the 
heart independent of its action on the stellate gan- 
glion. Magnesium ion given intravenously lowers 
the blood pressure in the intact cat as well as when 
sympathetic tone has been eliminated by pithing 
or by giving a constant infusion of epinephrine. 
This suggests that the blood pressure lowering ac- 
tion of magnesium iou is not wholly attributable to 
its effect on the sympathetic ganglia. 

Potentiation of the effect of antihistaminic 
agents by iron compounds. Grorce W. STAVRAKY. 
Department of Physiology, Faculty of Medicine, 
University of Western Ontario, London, Canada. 
Noting that Ca** is necessary for blood clotting, 
neutral salts aid the action of heparin, and iron- 
containing substances play an important role in 
intracellular respiration, it was decided to investi- 
gate metallic compounds as possible activators of 
antihistaminic agents. While Ca and K were in- 
effectual, Ferrous Sulphate, in decerebrated va- 
gotomized cats, increased the effectiveness of small 
doses of Antistine in counteracting blood pressure 
changes induced by histamine. Experiments on 8 
patients with seasonal hay-fever and asthma due to 
ragweed showed that administration of Ca or K 
with antihistaminic drugs was again ineffectual 
whereas Ferrous Sulphate by mouth in daily doses 
of 20-45 grains added to Pyribenzamine or Antistine 
was most effective in alleviating allergic manifesta- 
tions. Iron also seemed to relieve the lassitude and 
drowsiness induced by antihistaminic agents ; this 
latter action made it possible to increase the doses 
of Pyribenzamine and Antistine with further bene- 
fit to the patients (50-100 milligrams Pyribenz- 
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amine sometimes combined with as much as 200 
milligrams Antistine, and 0.5-0.6 grams Ferrous 
Sulphate were given 4-5 times a day without ill 
effects. As a precaution, iron was given with cal- 
cium which is known to reduce the toxicity of 
iron). One patient, in spite of taking 690 milligrams 
of Antistine daily, developed asthma which was 
not materially helped by intramuscular injections 
of epinephrine in oil. When put on antihistamine- 
iron therapy he was relieved from asthma within 
45 minutes and continued in relative comfort 
throughout the remainder of the hay-fever season 
in the face of an increasing pollen count. 
Adrenergic blocking properties of certain halo- 
genated ethylamine derivatives. CLum A. STONE 
(by invitation), Paut ACHENBACH (by invitation) 
and Earu R. Loew. Dept. of Pharmacology, Univ. 
of Illinois College of Medicine, Chicago. Experi- 
ments were made to study the adrenergic blocking 
action of N-(2-bromoethyl)-N-ethyl-1-naphtha- 
lenemethylamine-HBr and 8-2-biphenyloxyethy]- 
butyl-8-chloroethylamine-HCl, which have been 
shown previously to have the ability to block cer- 
tain effects of epinephrine as well as histamine 
(Fed. Proc., 6: 304, 1947). Adrenergic activity was 
induced in dogs lightly anesthetized with pento- 
barbital sodium by (1) occlusion of the common 
carotids, (2) production of anoxia (Ne inhalation) 
and (3) injection of small doses of nicotine; the 
response in each case was manifested as a rise in 
blood pressure. The effect of the compounds on the 
pressor response to injections of epinephrine was 
also determined. In control experiments made in 
animals receiving no treatment the above responses 
remained essentially unaltered for three or four 
hours. The intravenous doses of N - (2-bromoethy])- 
N-ethyl-1-naphthalenemethylamine-HBr and 8#- 
2 - biphenyloxyethyl - butyl - 8 - chloroethyl- 
amine: HCl were 1 mgm./kgm., and 5 mgm./kgm., 
respectively. In both atropinized and unatropin- 
ized animals both compounds reversed the pressor 
effects of epinephrine and blocked or reversed the 
responses to nicotine and anoxia. The pressor re- 
sponses to carotid occlusion were diminished to a 
significant degree but were’ not blocked, possibly 
because liberation of epinephrine from the adrenal 
medulla is not concerned in this reaction to the 
extent that it is in responses to nicotine and 
anoxia. This evidence, in conjunction with results 
of previous studies, indicates that N-(2-bromo- 
ethyl)-N-ethyl-1-naphthalenemethylamine:- HBr is 
a more potent adrenergic blocking compound than 
8 - 2 - biphenyloxyethyl - butyl - 8 - chloroethyl- 
amine-HCl and that the former compound is also 
highly effective in antagonizing histamine. 
Effects of alterations in body temperature on 
properties of convulsive seizures in rats. Ewart 
A. Swinyarp (by invitation) and James E. P. 
Toman. Departments of Pharmacology, Pharmacy, 
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and Physiology, University of Utah, Salt Lake City 
Utah. Threshold and pattern of electrically an 
chemically induced convulsions were studied jy 
rats whose body temperature was experimentally 
varied by environmental heating or cooling. Seizuy 
threshold. Electroshock threshold (60 cycle A.C, 
0.2 sec. duration) for minimal seizures was de. 
creased by lowering and increased by elevatin, 
body temperature. The Qio was 1.5 at 25°-35°C. and 
1.8 at 35°-45°C. The results suggest an absolute ip. 
crease in electrical excitability at reduced temper. 
atures, modified by an increase in time constant of 
excitation. The thresholds for Metrazol and Pier. 
toxin seizures were also reduced by lowering body 
temperature (Qio approximately 2). Extremes in 
body temperature (below 25°C. and above 43°C.) 
were convulsant to some animals. Recovery. The 
effect of body temperature on recovery rate of min- 
imal seizure threshold following maximal seizures 
was studied. The time for recovery to 150% of 
threshold was approximately doubled by a 10°C. 
reduction in body temperature (Qio approximately 
2). Seizure Pattern. The logio of maximal seizure 
duration varied linearly with the reciprocal of abso- 
lute temperature, giving a Qio of 2.8. The tonic 
extensor component was decreased in relative dura- 
tion either by lowering or elevating body temper- 
ature, and was abolished below 27° and above 42°C. 

Some metabolic products of para-aminobenzoit 
acid. Cet1A Waite Tasor (by invitation), Juprm 
BaiLy (by invitation) and Paut K. Smrru. From 
the Department of Pharmacology, The George Wash 
ington University School of Medicine, Washington, 
D.C. In continuation of our studies on the fate ol 
para-aminobenzoic acid, glycuronate excretion wai 
determined following the oral administration o 
para-aminobenzoic acid or the sodium salt, using 
the carbazole method recently described by Dische 
(J. Biol. Chem. 167, 189-198 (1947)). In patients 
given single six gram doses of the drug or smaller 
doses every two hours, relatively large quantities 
(up to 2.7 gm.) of apparent glycuronate were pres 
ent in twenty-four hour urine specimens. The 
changes in the excretion rate of this substance wer 
roughly parallel to the change in the excretion rate 
of free amine. Using the countercurrent distribu: 
tion method of Craig (J. Biol. Chem. 155, 519-# 
(1944)) to supplement other methods, it was 
determined that the metabolic products of part 
aminobenzoic acid probably include the free acid, 
para-aminohippuric acid, the acetylated forms 
each, and a glycuronate derivative of a free amine. 
These studies suggest that the metabolism of this 
drug is similar to that of benzoic acid (Snappet, 
Am. J. Med., II, 327-333 (1947)) and some of the 
sulfonamides. 

Urinary excretion of histamine following ord 
administration, employing an improved colot 
metric method. Hurpert Tazor and Sanrorp Wy 
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RosENTHAL. Division of Physiology, National 
Institute of Health, Bethesda, Maryland. A colori- 
metric method for histamine, based upon a diazo 
reaction with 4-nitroaniline, has been developed. 




































By the use of a solvent (methyl isobutyl ketone) 
the color is extracted and then brought to a pH of 
1.7 by shaking with barbital buffer. This procedure 
jg sensitive to approximately 0.5 gamma of hist- 
amine base, and results upon animal tissues indi- 
cate a satisfactory degree of specificity. Anrep has 
shown that histamine can occur in the urine in free 
and conjugated form. A corresponding study of 
winary histamine following oral administration 
was carried out in several species of animals. Up to 
% per cent of the amount given could be recovered. 
There was considerable species variation in the 
total excretion, and in the amount conjugated. 

Some effects of ouabain and/or calcium in mice. 
Ropert TaRAIL and W. Lane Wiuiams (Intro- 
duced by R. N. BreTER). Departments of Anatomy 
and Medicine, University of Minnesota. Mice (av. 
wt. 25 gms.) were daily injected subcutaneously or 
intraperitoneally with (doses expressed in mg. per 
100 gms. body weight): (a) ouabain, 0.5 to 2 mg., 
for 4 to 36 days; or (b) calcium chloride, 33 to 50 
mg., or calcium gluconate, 100 to 200 mg., for 13 to 
19 days; or (c) with combinations of ouabain and 
calcium in amounts representative of the range of 
doses listed in ‘‘a’’ and ‘‘b.’”’ Total daily amounts of 
ouabain greater than 0.25 mg. were injected in 
divided doses over a period of 1 hour since larger 
single doses often resulted in immediate death. 
Most of the treatments with one of the compounds 
and all of the combined treatments produced small 
focal areas of myocardial necrosis. Mice receiving 
duabain (alone) showed in addition to myocardial 
lesions some edema, venous and capillary conges- 
tion in kidneys, liver, and lungs. In addition to 
these changes treatment with calcium or combi- 
nations of calcium and ouabain produced necrosis 
and hemorrhage in the livers and kidneys. An in- 
creased dual toxicity of combinations of ouabain 
and calcium was suggested by reduction in life 
expectancy in relation to that observed in mice on 
single treatment with either calcium or ouabain. 
However, any increase in the toxicity and lethality 
of combinations of ouabain and calcium could not 
be quantitatively correlated with increased total 
tissue damage (heart, liver, kidneys, and lungs) 
and such doses demonstrated no clear synergistic 
or cumulative effects in producing morphological 
myocardial injury. 

The pharmacology of organic thiocyanates. 
Saaz A. ABpeL TawaB (introduced by Joun C. 
Kranz, Jr.). Department of Pharmacology, Univ. 
of Maryland, School of Medicine, Baltimore. The 
study of some organic thiocyanates revealed the 
depressor action of these compounds especially 
with p-thiocyanophenol. Further study of this sub- 
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stance showed that it diminishes the oxygen con- 
sumption in white albino rats together with 
pathological changes in the thyroid gland analogous 
to those of colloid goiter. The insolubility in water 
and the high toxicity of this compound has Jed us 
to suggest the synthesis of thiocyanobenzoic acid 
derivatives, the sodium salts of which are soluble 
in water and the benzoic derivative is compara- 
tively non-toxic. Sodium p-sulfocyanobenzoate is 
found to have a prolonged depressor action with 
slow return to normal and marked respiratory 
stimulation—an action which is believed to be 
central in origin. Comparative study with sodium 
thiocyanate showed that the sulfocyanate radical 
is about 80 times more potent than the radical in 
polar combination with an alkali cation. 

Factors affecting the use of lung thromboplastin 
in the determination of prothrombin time. Brr- 
NARD G. H. Tuomas (by invitation), JACQUELINE 
Spears (by invitation), and CHARLEs R. LiIneGar. 
Pharmacological Development Division, E. R. 
Squibb & Sons, New Brunswick, New Jersey. Dried 
thromboplastin from rabbit lung was found to be 
more stable at room temperature and more potent, 
and to give better correlation of clotting time with 
various prothrombin levels in undiluted and saline 
diluted plasma than thromboplastin from rabbit 
brain. Lung thromboplastin showed greater activ- 
ity when extracted with an aqueous solution con- 
taining both sodium and calcium chloride rather 
than with one containing only sodium chloride. The 
addition of 0.4 per cent phenol to the extracting 
fluid increased in most cases the activity of the 
extract, and preserved the thromboplastic activity 
for approximately 24 hours when the extract was 
stored at room temperature. Factors lengthening 
the prothrombin time were found to be: the re- 
moval of part of the suspended thromboplastin by 
centrifugation of the extract, the addition of inade- 
quate or excessive amounts of calcium chloride in . 
the test, the use of more than the required amount 
of oxalate in the collection of blood samples, the 
presence of clots in the blood sample to be tested, 
and undue delay in performance of the test. In 
order to evaluate prothrombin times properly, the 
tests should be made with a standardized thrombo- 
plastin under carefully controlled conditions. 

Effect of adrenolytic agents on the response to 
pressor substances in the domestic fowl. RonaLp 
M. THompson (by invitation) and Jutius M. Coon. 
Dept. of Pharmacology, University of Chicago. It 
has been shown that dibenamine-HCl causes a re- 
versal of the pressor response to epinephrine in 
manin.als. Intravenous dose of 20 mg./kg. of diben- 
amine-HCl] neither reversed nor depressed the 
pressor responses to small or large doses of epi- 
nephrine in the domestic fowl. Dibenamine also did 
not affect appreciably the pressor responses (in 
amounts equivalent in pressor effect to 0.1 cc. of 
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epinephrine, 1:100,000) to benzedrine, cobefrin, 
ephedrine, neosynephrine, synephrine, tyramine or 
nicotine in the fowl. However, dibenamine-HCl 
markedly diminished the pressor response to the 
equivalent amount of Varon (2,4-dimethoxy- 
alpha-phenyl-beta-methylamino ethanol. Priscol 
and dihydroergotamine, unlike dibenamine-HCl, 
diminished (though did not reverse) the pressor 
response to epinephrine. This is interpreted as 
indicating a difference in the mechanism of action 
of these two adrenolytic drugs from that of diben- 
amine-HCl. The doniestic fowl was markedly resis- 
tant to the toxic effects of epinephrine. As much as 
30 mg./kg. of epinephrine (1:100) injected rapidly 
intravenously did not cause the immediate death 
that occurs in mammals given much smaller 
amounts. However, doses upward from 2.5 mg./kg. 
of epinephrine caused immediate prostration, 
followed in about 10 minutes by extreme difficulty 
in the expiratory phase of respiration, and death in 
10 to 120 minutes. Death appeared to be the result 
of increasing respiratory difficulties. An intrave- 
nous doseof 10 mg./kg. of epinephrine one hour after 
20 mg./kg. of intravenous dibenamine-HCl caused 
no prostration, only slight respiratory difficulty, 
and full recovery in the majority of chickens. Thus, 
dibenamine-HCl protected the domestic fowl 
against the toxic effects of large doses of epine- 
phrine although it did not affect the pressor re- 
sponse to epinephrine. 

Effect of convulsant and anticonvulsant agents 
on acetylcholine metabolism and effector organs’ 
acetylcholine sensitivity. CLara Torpa and Har- 
op G. Wotrr. New York Hospital and the Depart- 
ments of Medicine (Neurology) and Psychiatry, 
Cornell University Medical College, New York, N. 
Y. It has been reported that acetylcholine applied 
locally to the motor areas of the cerebral cortex or 
administered parenterally in animals induces 
changes in the electroencephalogram resembling 
those observed during ‘grand mal’ attacks in man. 
In the following it was ascertained whether or not 
the convulsion-inducing agents (pentamethylene 
tetrazol, picrotoxin, strychnine, morphine, cam- 
phor, scilliroside, digitoxin )/ (a) increase the syn- 
thesis of acetylcholine (increased activity of 
choline acetylase) ; (b) decrease the hydrolysis of 
acetylcholine (decreased activity of cholinester- 
ase); and (c) increase the sensitivity of effector 
organs to acetylcholine. All of these measures, to- 
gether or separately, may induce a temporary ac- 
cumulation of acetylcholine. It was also ascertained 
whether or not the anticonvulsant agents (hydan- 
toin, methyl-phenyl-ethyl hydantoin, diphen- 
ylhydantoinate sodium, trimethadione, sodium 
bromide, phenobarbital, barbital sodium, pento- 
barbital sodium, diallylmalonylurea, iso-amyl- 


ethyl-barbiturate sodium) (a) decrease acetyl- 
choline synthesis; (b) increase the hydrolysis of 
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acetylcholine; and (c) decrease the sensitivity of 
effector cells to acetylcholine. These measures, to. 
gether or separately, may induce a temporary 
decrease of acetylcholine. The results show that 
most of the convulsion-inducing agents cause ap 
accumulation of acetylcholine and most of the anti- 
convulsant agents cause a decrease in the concep. 
tration of acetylcholine. There are, however, 
convulsion-inducing and anticonvulsant agents 
that do not modify acetylcholine metabolism in the 
above demonstrated manner. It seems that accumu. 
lation of acetylcholine per se is not the primary 
factor in the induction of convulsive seizures nor is 
lack of acetylcholine the primary factor in preven- 
tion of convulsive seizures. 

Tie quantitative estimation of theophylline in 
blood. Epwarp B. Truirt, Jr. (introduced by 
Joun C. Krantz, Jr.). Department of Pharma- 
cology, Univ. of Maryland, School of Medicine, 
Baltimore. A colorimetric method for the quanti- 
tative estimation of theophylline in blood has been 
developed. The method is based on the formation 
of a red color through the coupling of a diazo com- 
pound, the diazotized 5-amino-2 benzoylamino-l,4 
diethoxybenzene, with an alkaline oxidation prod- 
uct of theophylline. The reaction produces a con- 
paratively stable red color that will detect 
theophylline in blood levels of 0.1 mgm.% or more. 
The method has been applied to patients under- 
going theophylline therapy. 

The spreading of Evan’s blue injected intra- 
dermally. Rate User (by invitation), Parricia 
Cotiins CowbEry (by invitation) and Grorcs E. 
Farrar, Jr. Dept. of Medicine, Temple Univ. 
School of Medicine, Philadelphia, Pa. Fotiowing 
the intradermal injection of 0.1 ec. of 0.24% Evan's 
blue in aqueous 0.9% sodium chloride solution, the 
longest and shortest diameters of the blue area were 
measured. The spreading index was calculated,— 
square of the median radius at 3 and 24 hours di- 
vided by this figure for the initial wheal. The degree 
of spreading varied greatly among both healthy and 
diseased persons but was repeatedly similar in an 
individual. The average spreading index in a group 
of 30 healthy, young adults (15 men, 15 women) was 
4.5 at 3 hours, with a range of 1.5 to 10.7, and 10at 
24 hours, 4.5 to 23.8. The degree of spreading at3 
hours seemed to be little affected by factors such 
as exercise and weather which may alter the reading 
at 24 hours considerably. Patients with rheumatic 
fever showed no gross differences; 5 cases in the 
active phase had an average index of 3.4 at 3 hours; 
5 inactive cases averaged 4.5. Fifteen cases of active 
rheumatoid arthritis had an average index of 112 
at 24 hours with a range of 5.4 to 29.6. Ten patients 
with far advanced pulmonary tuberculosis had at 
average of 6.6 and 10 minimal cases 5.1 at 3 hours. 
Pregnant patients before and after delivery and 
cases of periarteritis nodosa, disseminated lupw 
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erythematosis and osteoarthritis have been stud- 
jed. No correlation has been found between spread- 
ing index, erythrocyte sedimentation rate and the 
inhibiting effect of the blood serum on the action of 
hyaluronidase derived from hemoiytic streptococci 
of group A. 

The estimation of alpha and beta estradiols and 
of estrone and equilin in binary mixtures. ERNEST 
J. UmBerGeEr and Jack M. Curtis (introduced by 
Arnotp J. Leuman). Division of Pharmacology, 
Food and Drug Administration, Federal Security 
Agency, Washington 25, D. C. The behavior of 
several natural estrogens toward various concen- 
trations of sulfuric acid has been studied. These 
studies have provided a method for the identifica- 
tion and quantitative estimation of the estrogens 
after their partial separation by chromatography. 
Beta-estradiol may be determined by heating with 
a solution of 30% sulfuric acid and 20% n-butyl 
alcohol in water on a boiling water bath for 6 min- 
utes and reading the color at 524 mmu. Total 
estradiols are determined by heating with 90% sul- 
furic acid for 15 minutes and reading at 444 mmu. 
Alpha-estradiol is determined by difference. Es- 
trone and equilin may be determined simultane- 
ously by heating with 90% sulfuric acid for 5 
minutes and reading at 450 and 480 mmu. The pro- 
portion of estrone or equilin can then be calculated 
by simultaneous equations or by applying the 
formula of Knudson, Meloche, and Juday (An. Ed., 
Ind. Eng. Chem. 12, 715, 1940). 

Efficacy of atropine in children. K. R. Unna, K. 
GLASER (by invitation), E. Lirron (by invitation), 
and P. Patrerson (by invitation). Departments of 
Pharmacology and Pediatrics, University of Illinois 
College of Medicine, Chicago 12, Illinois. Effects of 
graded doses of atropine following oral and sub- 
cutaneous administration were determined in chil- 
dren aged 1 month to 12 years. The suppression of 
the stimulation of salivary flow by chewing gum 
over a specified 5 minute period was chosen as the 
criterion for threshold effects in older children. 
The threshold doses determined by the chewing 
test were identical with those suppressing the flow 

of saliva elicited by small doses of methacholine 
injected subcutaneously. In children below the age 
of 3 years, minimum effective doses of atropine 
were estimated by the saliva flow after metha- 
choline. Although appreciable individual varia- 
tions, especially on oral administration, were 
sometimes encountered, the average threshold 
doses in the various age groups (1-12 months; 1-3 
years ; 3-6 years ; and 6-12 years) were found to lie 
in a narrow range from 15 to 23 micrograms after 
oral doses and from 4 to 6 micrograms after sub- 
cutaneous doses of atropine per kgm. body weight. 
Slightly larger doses often caused flushing and fe- 
brile reactions in small children. Still larger doses 
Were required to raise the pulse rate and to dilate 


a@seeaean 


SOCIETY FOR PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 





261 


the pupils. The implication of these studies on the 
concept of physiological ‘“‘vagotonia”’ in young chil- 
dren will be discussed. 

A comparison of curare alkaloids. E. F. Van 
MAANEN (introduced by Orro Krayer). Depart- 
ment of Pharmacology, Harvard Medical School. 
The preparations studied included d-tubocurarine, 
e-toxiferine II and an extract of the bark of Strych- 
nos Toxifera. These preparations decrease the 
sensitivity of the isolated rectus abdominis of the 
frog to acetylcholine. The shape of the dose-re- 
sponse curve suggests a competitive reaction be- 
tween acetylcholine and the curare alkaloids. The 
relative activity of the alkaloids on the rectus 
abdominis does not correspond to their relative 
lethal dose in mice, injected intravenously. Of the 
three alkaloids named the relative activity in the . 
rectus was, respectively, 1, 2.5 and 0.3. The corre- 
sponding LD 50’s in mice were 1, 0.62, and 0.044 
(for the extract, the dry weight was used in calcula- 
ting these results; 1 gram of extract, dry weight, 
corresponds to 3 grams of bark). In rats anesthe- 
tized with urethane, twitches from the Achilles ten- 
don on maximal stimulation of the sciatic nerve 
were studied after intravenous injections of the 
alkaloids. From the time course and extent of the 
neuromuscular block deductions can be made con- 
cerning rates of binding of the alkaloids to muscles 
and rates of elimination of the alkaloids from the 
body. 

The rabbit ‘‘head-drop’’ method for the bio- 
logical assay of curare and its alkaloids. Rocrr F. 
VaRNEY (by invitation), CHARLES R. LINEGARand 
Horace A. Hotapay (by invitation). Biological 
and Chemical Laboratories, E. R. Squibb & Sons, 
New Brunswick, New Jersey. In the early develop- 
ment of standardized curare, the classical methods 
of assay failed to serve as a reliable index of potency 
of various curare preparations in humans. In this 
respect the rabbit ‘“‘head-drop’’ method which em- 
ploys muscular relaxation in an intact mammal as 
the criterion of curare activity has proven best. 
To reach ‘‘head-drop”’ a rabbit, tied belly down, is 
given an interrupted intravenous injection of a 
solution containing 2 units per ml. + 10 per cent 
via a microburette at the rate of 0.1 ml. every 15 
seconds until muscles supporting the head becomes 
sufficiently relaxed to prevent its being raised when 
the back is stimulated. The end point is sharp and 
reproducible. The “‘head-drop’’ dose in different 
rabbits even of the same weight varies widely, 
therefore it is of utmost importance to compare the 
potency of an unknown curare with that of a stand- 

ard in the same animal. Since, following prelim- 
inary curarizations, the daily ‘‘head-drop’’ dose 
requirement of each rabbit is quite constant, the 
assay is applied as a two day ‘‘cross-over’’ test. In 
550 determinations of the ratio of activity of stand- 
ard versus unknown in randomly selected rabbits, 
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the standard deviation of a single ratio was calcu- 
lated and on this basis the standard error for the 
mean of ten ratios was 3.9 per cent. The curare unit 
originally defined as the activity of 1 mg. of a desic- 
cated curare powder was later shown to be equiv- 
alent to about 0.15 mg. of the ‘‘pentahydrate”’ of 
d-tubocurarine chloride. 

Comparative studies of the toxicity and physio- 
logical action of chlorinated methanes with 
reference to their physical and chemical charac- 
teristics. W. F. von Oxrrincen, C. C. Powe. (by 
invitation), N. E. SHarPLess (by invitation) and 
L. J. Pecora (by invitation). From the Laboratory 
of Physical Biology, National Institute of Health, 
Bethesda, Md. The LD» for mice by inhalation for 
7 hours of mono-, di-, tri-, and tetrachloromethane 
was determined, and the effect of these chlorinated 
methanes on the circulatory and respiratory appa- 
ratus, the nervous system, and their concentration 
in heart, liver, brain, and blood with exposure to 
concentrations of 15000 p.p.m. was studied in dogs. 
The reaction rate constant and the partition coeffi- 
cient in a system oleic alcohol/water was deter- 
mined. It was shown that monochloromethane is 
readily decomposed and that this is also reflected 
in its physiological action and distribution in the 
organs studied. Di-, tri- and tetrachloromethane 
lowers increasingly the blood pressure in the order 
given, only the two latter cause direct cardiac de- 
pression under the conditions studied. Whereas 
monochloromethane causes first a marked stimula- 
tion of the respiration and only a depression after 
a latent period of several hours, di-, tri-, and tetra- 
chloromethane cause a depression, increasing in the 
order given. Whereas the depressant effect of mono- 
chloromethane on the nervous system is very 
moderate, this increases intensity from di-, over 
tetra-, to trichloromethane. The organ distribution 
of the chlorinated methanes shown that in the case 
of tetrachloromethane there is a distinct and with 
trichloromethane a less marked accumulation in 
the central nervous system. The parallelism be- 
tween the physiological behavior and certain physi- 
cal-chemical characteristics is discussed. 

The paralytic and lethal action of myanesin, 
pentobarbital and combinations of these agents in 
mice. H. A. WALKER (by invitation) ArTHuR P. 
RicHAkpDSON, P. Lors (by invitation) and J. PeEroa 
(by invitation). Department of Pharmacology, 
Emory University School of Medicine, Emory Uni- 
versity, Georgia and Division of Pharmacology, 
Squibb Institute for Medical Research, New Bruns- 
wick, New Jersey. We have been unable to confirm 
the conclusions reached by Berger and Bradley 
(Brit. J. Pharmacol. 1, 265 (1946)) that the com- 
bined depressant effect of myanesin and a barbitu- 
rate is greater than might be expected from the 
individual activities of each agent. Loss of righting 
reflexes was taken as a criterion of paralysis. White 
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mice of 18-22 grams were injected intraperitoneally 
with varying doses of myanesin and sodium pento. 
barbital, and various combinations of these two 
agents. Any animal unable to right himself within 
15 seconds after being placed on his back was con- 
sidered paralysed. All animals were held for 24 
hours and deaths noted for this period of time. The 
PD yo for myanesin alone was found to be 182 mgms, 
per kilo, and for sodium pentobarbital 43 mgms, 
per kilo. In mice injected with 90 mgms. per kilo 
of myanesin (50% of PDs), 19.5 mgms. per kilo of 
pentobarbital (45.5% of PDso) were required to 
produce paralysis. This result is within 5% of the 
expected additive effect. In other series of mice 
receiving from 12.5 to 75% of the PD 50 of myanesin 
plus the barbiturate similar results were obtained. 
The lethal effects of combinations of these two 
agents were also found to be purely additive. 

Comparative increase in ventricular contractile 
force produced by several cardiac glycosides. R, 
P. Watron, M. F. Parron (by invitation), H. P. 
JonEs (by invitation) and J. S. Leary (by invita- 
tion). Dept. of Pharmacology, Medical College of 
South Carolina, Charleston. Five cardiac glycosides 
and tincture of digitalis were compared at dose 
levels ranging from 0.25 to 1.3 cat units per kgm. 
Determinations of ventricular contractile force 
(isometric systolic tension of a section of the right 
ventricle in open-chest dog preparations) were 
made according to the method described in J.P. 
E.T., 89: 26, 1947. The glycosides used were oua- 
bain, thevetin, scillaren, strophanthidin-acetate 
and lanatoside C (Cedilanid). Total doses were 
administered during a period of 30 minutes at uni- 
form rates of infusion. With doses of 0.25 cat anits 
per kgm., maximum effects were obtained in an 
average of 42 minutes from the beginning of the 
infusion. Increasing doses progressively produced 
shorter intervals before development of maximal 
effects. With doses of 1.3 cat units per kgm., max- 
imum effects were obtained in an average of 22 
minutes. Effects developed most rapidly with 
thevetin and most slowly with tincture of digitalis 
and with lanatoside C. Comparison of the increases 
in contractile force produced by the individual 
members of this series supports the conception of 
their basic similarity. Possible deviations, which 
are being further examined, indicate, in the lower 
dosage range, a greater than average effect with 
thevetin and a less than average effect with tincture 
of digitalis. Based on data obtained from 15 to 20 
experiments with each glycoside, the average max- 
imal increases in contractile force (expressed as 
percentage increase over that of the control period) 
were as follows : 0.25 cat units, 31% ; 0.50 cat units, 
46% ; 0.75 cat units, 60%; 1.0 cat units, 93%; 13 
cat units, 100%. 

Hypnotic properties and toxicity of 2-ethyl-3- 
propylglycidamide. MarsHatt R. Warren (by 
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invitation), CHARLES R. THompson (by invita- 
tion), and Harotp W. Werner. Pharmacology 
Dept., Research Labs., The Wm. S. Merrell Co., 
Cincinnati, O. 2-Ethyl-3-propylglycidamide has a 
central depressant action in experimental animals 
generally resembling that of shortacting barbitu- 
rates grossly, and it also antagonizes metrazol-in- 
duced convulsions. Intravenous studies in rabbits 
demonstrate that the acute LDjos for 2-ethyl-3- 
propylglycidamide, pentobarbituric acid, and 
ethylisoamylbarbituric acid are > 360, 34, and 55 
mgm./kgm. respectively; and minimal hypnotic 
doses (smallest doses which caused 50 per cent or 
somewhat more of the animals receiving them to be 
on their sides with heads down) are 70, 10, and 13 
mgm./kgm. All three compounds have similar dura- 
tions of action since the intravenous administration 
of two minimal hypnotic doses causes an average 
narcosis of 1.4 to 1.6 hours. Oral studies in rats show 
that the acute LD5os for 2-ethyl-3-propylglycid- 
amide, pentobarbituric acid, and x-monobromo- 
isovalerylurea (Bromural) are 1.25, 0.125, and 1.0 
gm./kgm. respectively; and minimal hypnotic 
doses are 0.50, 0.063, and 0.50 gm./kgm. All three 
substances are similar in duration of action follow- 
ing oral administration in rats since one minimal 
hypnotic dose produces a median narcosis of 3.3 to 
45hours. Repeated daily administration of 2-ethyl- 
3-propylglycidamide, in doses equal to one-tenth 
and two-fifths of the oral minimal hypnotic dose 
for rats, to rats, dogs, and monkeys for periods of 
four to eight weeks gave no evidence of toxicity or 
cumulative action. Hematologic studies on the 
experimental animals revealed no alteration of the 
blood picture from that of the cantrol animals. 
‘Microscopic examination of tissue sections showed 
no pathologic changes which could be attributed to 
drug administration. 

Effect of some central nervous system stimu- 
lants and depressants on the activity of succinic 
dehydrogenase. D. T. Warts (introduced by C. L. 
Gemmit.). Department of Pharmacology, Univer- 
sity of Virginia, Medical School, Charlottesville, 
Virginia. The effect of selected central nervous 
system drugs on succinic dehydrogenase activity 
in vitro has been determined, using the Thunberg 
technique. The rate of methylene blue reduction 
by the enzyme preparation from washed frog 
muscle with sodium succinate as substrate was 
followed with a photoelectric colorimeter or by 
determining an end point visually. Barbital, pento- 
barbital sodium, ethyl urethane, chloral hydrate 
and sodium bromide gave no inhibition at final con- 
centrations of 1.2 x 10°* to 4.0 x 10? M. Caffeine 
produced inhibition at concentrations as low as 1.3 
x 10 M. and gave complete inhibition at 2.1 x 
10* M. Similar inhibition was observed with theo- 
Phylline. A technique has been developed for 
passing volatile anesthetics into evacuated Thun- 
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berg tubes either in the gaseous state or by allowing 
the liquid to distill into the tube. Chloroform in- 
hibits this dehydrogenase. This loss of activity c#n 
be partially restored by boiling off the chloroform 
by additional evacuation. 

The fate of p-aminosalicylic acid in the animal 
body. E. Leona Way, Rowena Weiss (by invita- 
tion), Donaup L. Howtz (by invitation) and Pau. 
K. Smiru. From the Department of Pharmacology, 
The George Washington University School of Med- 
icine, Washington, D. C. The absorption, distri- 
bution and excretion of p-aminosalicylic acid 
(PASA) was investigated in the rat, dog and man 
by determining free amine, conjugated amine and 
free phenol. There is little or no storage of PASA 
in rats after intravenous or oral dosage (200 mgm. 
per kgm.). Within four hours, the compound is 
found chiefly in the urine, with a small fraction in 
the gastrointestinal tract. By far the highest tissue 
concentrations are attained in the kidney, then in 
the lung and liver, with the latter yielding appre- 
ciable values for conjugated amine. In dogs, about 
ninety per cent of an intravenous 100 mgm. per 
kgm. dose of PASA can be recovered in the urine as 
free amine or free phenol after eight hours. The rate 
of fall or plasma levels closely parallels the rate of 
appearance in the urine. In humans, after an oral 
four gram dose, plasma levels rise rapidly to a 
maximum of approximately 10 mgm. per cent and 
then fall rapidly, with over ninety per cent of the 
total dosage being recovered as total amine or free 
phenol. Even after five or six single 2.5 gram doses 
at six hour intervals, over eighty per cent of the 
total amount given can be accounted for within six 
hours after the last dose, with about fifty to sixty 
per cent being present as conjugated amine. On 
comparing the partition coefficients of urinary 
products and of added PASA in ether and acetate 
buffer (pH 3.4), it was found that the free amine in 
urine is present in a more water-soluble form. 

Metabolism of rat heart slices. J. LeypEN WEBB 
(by invitation), Paut R. SaunDERs (by invitation) 
and Cunton H. Turenes. Depariment of Phar- 
macology and Tozicology, School of Medicine, 
University of Southern California, Los Angeles, 
California. The respiration of slices of rat ventric- 
ular myocardium was studied in the presence of 
various substrates and inhibitors. Substrates fall 
roughly into four classes according to the ability 
of the heart to utilize them: increase respiration 
over 200 per cent (succinate), from 50-100 per cent 
(citrate, oxaloacetate), from 10-30 per cent (pyru- 
vate, lactate, malate, hydroxybutyrate) and no 
effect (ketoglutarate, glucose, glucose-1-phosphate, 
hexose-diphosphate). Glucose has no immediate 
effect but after two to three hours the respiration 
begins to rise until it is higher than initially, thus 
glucose maintains respiration but requires an ap- 
preciable time to be utilized. Malonate, at a con- 
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centration (0.02M) completely inhibiting succinate 
oxidation, inhibits the endogenous respiration of 
heart slices 30 per cent. With concentrations of 
malonate between 0.002M and 0.02M the respira- 
tion rises from its originally depressed value for 
90 minutes and then falls off more slowly than con- 
trol; at 90 minutes the respiration may be higher 
than control. A type of respiration that is malonate- 
insensitive seems to increase during this period: 
preliminary evidence indicates the malonate is 
responsible for this. This malonate ‘‘hump”’ occurs 
only in the presence of calcium. Fluoride inhibition 
of cardiac respiration increases with fluoride con- 
centration up to 0.01M but then decreases to a 
minimum when fluoride is 0.05M and then increases 
again as fluoride concentration raised. Iodoacetate 
and phlorizin are very potent inhibitors of cardiac 
respiration while pyrophosphate is a relatively 
week inhibitor. 

The influence of N-(2-bromoethyl)-N-ethyl-1- 
naphthalene-methylamine on the vasopressor 
response of a series of amines. J. A. WELLS and 
Davi P. Ratt (by invitation). (From the Depart- 
ment of Pharmacology, Northwestern University 
Medical School, Chicago, Illinois). Reversal of 
the pressor action of epinephrine characteristically 
follows the administration of potent sympatholytic 
drugs. Occasionally this same phenomenon has been 
observed with other pressor amines, but some 
difference of opinion exists as to which compounds 
are reversed and some are claimed never to be 
reversed. The compound, N-(2-bromoethyl)-N- 
ethyl-l-naphthalene-methylamine (SY 28), re- 
cently synthesized and supplied to us by Doctors 
Rieveschl, Fleming and Coleman, has been shown 
by Dr. Earl Loew to be a potent sympatholytic 
drug. We have been interested in knowing which 
of the pressor amines are blocked or reversed by 
this drug. Following the slow intravenous admin- 
istration of 1-5 mg./kg. of this compound to nem- 
butal-anesthetized dogs, cobefrine, adrenalone and 
tyramine have shown marked reversals similar to 
epinephrine. Ephedrine, neosynephrin, ampheta- 
mine, privine and arterenol have also been re- 
versals similar to epinephyine. Ephedrine, neo- 
synephrine, amphetamine, privine and arterenol 
have also been reversed. Propadrine, paredrine 
and paredrinol have been reversed but only 
diminution or blocking of the pressor response is 
usually obtained with these compounds. The 
pressor response to pitressin and the depressor 
response to isopropyl epinephrine are unaffected 
by the sympatholytic agent. With increasing doses 
of the amines, decreasing pressor responses precede 
reversal. 

Actions of podophyllum derivatives. D. G. 
WENZEL (by invitation), O. S. Orru, R. T. Capps 
(by invitation), and A. H. Unt (by invitation). 
Depis. of Pharmacy and Pharmacology, University 
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of Wisconsin, Madison. Recently the resin of Pod. 
phyllum, a cathartic obtained from Podophyllum 
peltatum Linné, has received attention for its 
effects on body cells, particularly in mitotic divi. 
sion, and on venereal warts. From the resin various 
compounds may be isolated by the use of solvents, 
Certain of these compounds, including a yellow 
Quercetin pigment and picropodophyllin, haye 
been tested on mice, rats, rabbits and dogs for acute 
and chronic toxicities, and effects on the respira. 
tory, cardiovascular and hemopoietic systems, 
Difficulties have been encountered in obtaining 
suitable solutions or suspensions-with small enough 
particle size to permit intravenous administration 
of all the fractions. Toxicities based on oral, intra- 
peritoneal or intravenous routes of administration 
will be presented for certain of the species, It 
appears that for the Quercetin compound, initial 
toxic effects are due to actions on the respiratory 
system, with makred circulatory depression soon 
following. Dosages repeated at intervals of ten or 
fifteen minutes show evidence of tachyphylaxis, 
Clinical actions of the individual fractions of 
Podophyllum peltatum L. will be reported. 
Studies on diffusion respiration VI. Changes 
in kidney function in dogs. R. W. Wuireueap, 
D. L. G. BesHore (by invitation), W. B. Draper, 
JoserpH N. SPENCER (by invitation) and Tuomas 
M. Parry (by invitation). From the Department 
of Physiology and Pharmacology University of 
Colorado Medical Center. Preliminary observations 
on ten dogs in diffusion respiration under pentothal 
(thiopental) in which urinary output was recorded, 
revealed that anuria developed in all animals dur- 
ing respiratory arrest. In an additional series of ten 
dogs under thiopental anesthesia, alterations in 
kidney function were studied. Urinary output, 
chloride excretion, urinary and femoral venous 
blood pH and arterial blood pressure were recorded 
before, for fifty minutes during, and following pr- 
longed respiratory arrest. Five of the animals were 
not given additional fluids; the other five were 
given an infusion of normal saline intravenously 
throughout the experiment. Results: Anuria de- 
veloped in all dogs during respiratory arrest. Often 
this occurred promptly with the cessation of res- 
piration. There was no appreciable difference in 
the time of onset of anuria in the hydrated and 
non-hydrated groups. In the non-hydrated group 
the urinary chlorides rose from an average contrdl 
value of 187 mg. per cent ot 517 mg. per cent two 
hours after respiration was resumed. In the hy: 
drated group the chlorides fell from a control d 
3090 mg. per cent to about 25 mg. per cent. Urine 
flow returned within an average period of 72 seconds 
after respiration was resumed. Arterial bloo 
pressure values were sufficient to provide an effec: 
tive glomerular filtration pressure throughout tle 
experiments. Femoral venous blood pH fell fros 
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gnaverage control value of 7.33 to 6.67 at forty-five 
minutes of respiratory arrest. The average pH at 
theend of 15 hours post-diffusion was 7.34. Urinary 
pi changes paralleled those of the blood during the 
pre- and post-diffusion periods. 

The effect of ‘‘denervation’’ on the response 
of intestinal fistulae to several drugs. R. M. 
Warrock (by invitation), H. L. Trecne (by in- 
yiation), and M. H. Seevers. Department of 
Pharmacology, University of Michigan. Observa- 
tions were made on the response of serial inner- 
vated and ‘“‘denervated’’ Thiry-Vella jejunal 
fistulae in normal, unanesthetized dogs. The find- 
ing of Herrin and Meek that distention of inner- 
vated loops at 90 mm. Hg pressure reflexly induces 
yomiting and other signs of intestinal obstruction 
was confirmed. The ‘‘denervated’’ loop is more 
sensitive (3-4 times) than the innervated loop to 
the inhibitory action of epinephrine, as noted 
previously by Youmans. We have found a quantita- 
tively similar sensitivity in the ‘‘denervated’’ loop 
tothe inhibitory action of atropine and tetraethyl- 
ammonium. If it is assumed that the normal func- 
tional activity of the intestine is a resultant of the 
opposing excitatory and inhibitory actions of the 
two autonomic divisions; and that the intestine 
is constantly influenced by a circulating epi- 
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nephrine-like substance ; then the observations on 
atropine and tetraethylammonium indicate that, 
whereas socalled ‘‘denervation’’ of intestinal loops 
by section of all nerve fibers at the vascular pedicle 
results in complete isolation of the structure from 
all central nervous connections such a procedure 
does not effect real denervation but only results 
in (1) complete loss of sympathetic innervation 
(after degeneration of the postganglionic fibers). 
(2) Section and degeneration of the preganglionic 
fibers of the parasympathetic division, the ganglion 
and postganglionic fibers remaining intact. (3) 
Sensitization of sympathetic effector cells and 
probably sensitization of parasympathetic ganglia 
as noted by Rosenbleuth and Cannon for the 
nietitating membrane. 

Reactions of chronic decorticated dogs during 
a cycle of addiction to methadon. ABRAHAM 
Wixter. Research Department, U. S. Public 
Health Service Hospital, Lexington, Kentucky. 
In 2 chronic decorticated dogs subcutaneous in- 
jection of 2.0 to 5.0 mg./kg. of methadon (‘‘ami- 
done”, ‘10820’?) regularly reduced spontaneous 
activity, depressed sham rage responses to pinch- 
ing or restraint, elevated tooth pain reaction thres- 
hold, lowered body temperature and cardiac rate. 
In one such preparation, 43 days after completion 
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of decortication, methadon was injected sub- 
cutaneously every 6 hours for 60 days, the dose 
being increased rapidly from 2.0 to 5.0 mg./kg. 
A high degree of tolerance developed to the anal- 


getic, sham rage depressant and temperature low- 
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ering effects, but tolerance to the depressant effects 
on spontaneous activity was less marked. As addic- 
tion progressed pre-injection restlessness and hy- 
perirritability were observed. Two attempts at 
abrupt withdrawal were abandoned because. the 
preparation exhibited extreme restlessness, 
marked loss of irritability, profuse salivation, 
vomiting, tachycardia, fever, weak pulse and 
gasping respirations. After a 2-day withdrawal, 
restlessness, hypoirritability, persistent rooting 
and gnawing at the floor of the circular cage were 
exhibited for about two weeks after which there 
was a gradual return to the preaddiction state. 
In another preparation, 6 months after completion 
of decortication, methadon 2.0 mg./kg. was sub- 
stituted for morphine after tolerance to the latter 
had been established. This dose was injected sub- 
cutaneously every 6 hours for 34 days. Partial cross 
tolerance to morphine was observed. On abrupt 
withdrawal of methadon, an abstinence syndrome. 
was observed which was milder but qualitatively 
the same as that described above. The methadon 
abstinence syndrome in both preparations was 
indistinguishable from that of morphine. 

Effects of electroshock convulsions on chronic 
decorticated cats. ABRAHAM WIKLER and Karu 
FRANK (by invitation). Research Department, U. 
S. Public Health Service Hospital, Lexington, 
Kentucky. In chronic decorticated cats convulsions 
were induced by passage of 200-450 milliamperes of 
60 cycle A.C. from vertex to palate. Immediately 
after each seizure and for $ to 4 hours afterward 
sham rage responses (chiefly facio-vocal) to pres- 
sure-pain stimuli applied to the tail were markedly 
reduced while other sham rage responses (spring- 
ing, clawing, lashing of tail) evoked by non- 
nociceptive stimuli were unaffected or enhanced. 
In 3 of the preparations licking responses to tactile 
stimulation of the perineal region were temporarily 
depressed after each seizure. Righting reflexes 
returned within a few minutes after each convul- 
sion while pulse rate and rectal temperatures were 
not altered significantly. Apnea occurred during 
the seizures and was followed by transient hyperp- 
nea. No cumulative or new effects were observed 
after daily electroshock convulsions for 5 to 9 
days. In terminal experiments the preparations 
were curarized and maintained on artificial respira- 
tion. Electrical activity was recorded from vertex 
and sphenoid screw leads immediately after elec- 
troshock induced as above. The electroencephalo- 
graphic patterns were characterized by bursts of 
6-21 per second rhythms interrupted by silent 
intervals finally terminating after a more prolonged 
15-18 per second rhythm. In places fast and slow 
wave sequences were seen. This was more marked 
in preparations which were morphinized prior to 
electroshock. Neuropathologic studies of the re- 
maining brains revealed no residual neocortex. 
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The microscopic changes did not differ in degree 
or kind from those seen in other chronic decorti- 
cated cats which were not subjected to electro- 
shock convulsions. 

Subtilin in blood after parenteral administra- 
tion. Ropert H. Wizson, J. C. Lewis and E. M. 
Humpureys (by invitation). From the Phar- 
macology Division and the Western Regional 
Research Laboratory of the Bureau of Agriculture 
and Industrial Chemistry, U.S. D. A., Albany 6, 
California. Subtilin, subcutaneously, has very 
low toxicity, 3 gm./kg. of purified subtilin does not 
kill mice (Anderson and Chin, Wilson, unpub- 
lished), due to the physical characteristics of the 
substance. In physiological saline or serum its 
solubility does not exceed 0.05-0.06 gm./100 ml. 
Subcutaneously administered subtilin precipitates 
at the site of injection. Intramuscularly admin- 
istered subtilin likewise is precipitated and ab- 
sorbed slowly. Amounts up to 100 mg./kg. have 
been injected into the thigh muscles of rabbits and 
cup plate assay of periodic blood samples has 
indicated no more than 2 ppm. of subtilin in whole 
blood. Examination of the injection site 24 hours 
after administration revealed heavy deposits of 
subtilin, and a blood assay 1 month after injection 
showed a trace of subtilin, indicating that absorp- 
tion was still in progress. Intravenous administra- 
tion produces blood levels of some magnitude. A 
dose of 10 mg./kg., given as a 1% solution in 5% 
glucose in the ear vein of rabbits, gives a blood 
concentration of approximately 100-200 ppm. in 
5 minutes, dropping to 10-30 ppm. in 2 hours and 
to zero in 24 hours. Greater dosage may kill by 
interfering with circulation between heart and 
lungs, presumably by embolism. The intravenous 
LD o for rabbits is not known accurately ; for mice, 
it is about 100 mg./kg. (Chin). Intravenous in- 
fusion (20 mg./kg./hr.) was given a rabbit for 4 
hours without producing visible symptoms, and 
leading to a final blood level of about 750 ppm. 

The effect of antu on the body temperature in 
the rat. Martin M. Winsury and Joun Love 
(introduced by W. E. Hambourger). From Lehigh 
Valley Laboratories, Eastoh, Pennsylvania. In 
rats a single oral dose of ANTU (a -naphthyl- 
thiourea) provokes a rapid fall in body temperature 
which frequently begins as early as 15 minutes after 
administration. Within 9 hours following a sub- 
lethal dose (0.94 to 1.88 mg. per 100 gm.) the tem- 
perature is reduced about 2.5°C., returning to 
normal 3 to 5 hours later. On administration of a 
lethal dose of ANTU (3.75 to 15 mg. per 100 gm.), 
the body temperature falls rapidly during the first 
4 hours from the control of 37.4 + 0.14°C. to about 
33°C. and then more gradually to the low of 29.6 
+ 0.51°C. at death. It has been well established 
that the rat will develop a tolerance to toxic doses 
of ANTU by previous administration of this sub- 
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stance (Richter, C.P., J. Am. Med. Assn., 123, 
927, 1945). We find that a single sublethal dose not 
only affords protection against the lethal effects of, 
toxic dose but also prevents or reduces its hypo. 
thermic action. 

Effect of ouabain and digoxin on the energy. 
rich phosphate store of the heart. ALBERT Woy. 
BERGER (introduced by Orro KrayYeER). Harvard 
Medical School. Ouabain and digoxin, administered 
to the dog heart-lung preparation, do not cause 
significant changes in the phosphocreatine and 
adenosine polyphosphate (APP) content of the 
heart, as long as their action is mainly inotropic, 
The toxic action of these compounds, on the other 
hand, is associated with a progressive loss of 
phosphocreatine. At the onset of ventricular fibril- 
lation, this loss amounts to about 75 per cent. The 
APP concentration in the poisoned hearts is not 
lowered more than can probably be accounted for 
by cardiac edema. Both poisoned and unpoisoned 
hearts contain only insignificant amounts of acyl 
phosphate. Theoretically, the observed decrease 
in phosphocreatine reflects changes in the turnover 
of the labile phosphate groups of APP. It can be 
explained in three ways: (1) Synthesis of APP 
may be retarded. Presumably this would be the 
result of a depression of oxidative metabolism 
which toxic concentrations of cardiac glycosides 
are known to produce in the myocardium. (2) 
Breakdown of APP may be accelerated. This might 
take place also during the non-toxic stage, but 
might not be apparent because of increased phos- 
phorylation. (3) Both factors 1 and 2 may be 
operating. 

The effect of splenectomy upon the suscepti- 
bility of mice to infection by trypanosoma cruzi. 
Ortyn Woop (by invitation) Doris NosHoxp (by 
invitation) and Luoyp D. Seacer. Department of 
Pharmacology, Woman’s Medical College of Penna. 
Splenectomized and normal mice were inoculated 
intraperitoneally with approximately 50,000 or- 
ganisms per kg. In one series of experiments 4 
Mexican strain of T. cruzi was used and in a second 
series a more virulent Brazilian strain was eml- 
ployed. One group of 20 splenectomized mice were 
inoculated within a few days of the operation. 
In these the peak of infection was reached more 
slowly and mortality was lower than in the con- 
trols. In the rest of the experiments (120 mice) 
10 to 20 days were allowed to elapse post operi- 
tively before inoculation. In these the peak of 
infection was reached more rapidly and the mor- 
tality was higher than in the controls. It is sug: 
gested that the inflammatory reaction from the 
operative procedure made the peritoneal cavity al 
unsuitable environment for the organism for 4 
few days following splenectomy. 

Effects observed in dogs following the prolonged 
feeding of DDT and its analogues. GurorrRt! 
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WooparpD (by invitation), Bernarp Davipow 
(by invitation), and Artuur A. Nexson. Division 
of Pharmacology, Food and Drug Administration, 
Federal Security Agency, Washington 25, D. C. 
Theo, p’ and p, p’ isomers of DDT, technical DDT, 
the dehydrochloride of DDT, DDD, and the di- 
methoxy analogues of DDT (DMDT) were fed to 
dogs for varying periods of time up to 49 months 
in some cases. The insecticides were administered 
daily except Sunday in oil solutions contained in 
gelatin capusles. Undissolved crystalline DDT was 
fed in one experiment. Chemical analyses of 
samples of fat taken at yearly intervals from the 
same dogs fed various levels of DDT showed ac- 
cumulation to increase with dosage, time, and 
administration in solution. DDD also accumulated 
in fatty tissues. The average survival times in 
days at an 80 mg./kg./day level of intake are: 
p,p'-DDT, 55; 0,p’-DDT, 37; technical DDT, 
55; DDD, 80; and DDT dehydrochloride, above 
120. Dogs fed DMDT at 330 mg./kg./day still 
survive after 120 days. At the 80 mg./kg./day levels 
of o,p'-DDT, p,p’-DDT and technical DDT, 
histopathological examination showed the major 
eflect produced by all three substances was moder- 
ate to severe liver damage made up of central 
atrophy or low grade necrosis, subacute hepatitis, 
and fatty degeneration. The same level of DDD 
produced slightly less liver damage and no jaundice 
or hemorrhages but did cause a marked atrophy of 
the adrenal cortex. No significant pathologic 
changes were noted in the DDT dehydrochloride 
animals. 

Oxytocic drugs and dysmenorrhea. R. A. 
Woopspury, Georce P. Cuitp (by invitation), 
and R. Torpin (by invitation). Division of Phar- 
macology, University of Tennessee, Memphis, and 
Departments of Pharmacology and Obstetrics and 
Gynecology, University of Georgia School of Medi- 
cine, Augusta. Satisfactory relief was obtained in 
thirty-two of thirty-four dysmenorrhea patients 
by subcutaneous administrations of pitocin; in 
the remaining two the relief was incomplete. The 
beneficial effects included removal of extra-uterine 
distress such as menstrual tension and headache 
as well as the abdominal distress. 

Experiments were designed to investigate the 
influence of pitocin on the uterus in humans. Using 
the four balloon technique it was observed that 
pitocin increased the peristaltic effects of the 
uterine activity by bringing about better relaxa- 
tion of the lower uterine segment between con- 
tractions and greater pressures during contractions. 
Previously it has been reported that under certain 
conditions pitocin caused dilation of the uterine 
vascular bed of dogs. Apparently the beneficial 
effects of pitocin can be explained partly by the 
thythmic uterine contractions and partly by the 
reduced spasm of blood vessels. Rhythmic uterine 
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contractions facilitate blood flow to the uterus and 
expel debris. 

Similar studies with posterior pituitary solution, 
pitressin and ergonovine demonstrate that these 
drugs tend to increase the frequency and ampli- 
tude of contraction in all parts of the uterus in- 
cluding the lower segments. Apparently these 
drugs do not bring about the same type of uterine 
activity as is elicited with pitocin. In addition 
pitressin produces vasoconstriction which in turn 
may contribute to the fact that injections of 
pitressin have elicited dysmenorrhea-like distress 
in forty-four of forty-five patients. 

These observations that dysmenorrhea distress 
may be relieved by a drug which facilitates rhyth- 
mic uterine activity should broaden the search for 
effective therapeutic agents for the cyclic distress. 

Rosaniline base (CI 677) as a prophylactic in 
Schistosoma mansoni infections in mice. HaroLp 
N. Wrieut, EvizaBetH M. Cranston, WAYNE A. 
CHADBOURN (by invitation), AsHron C. CucKLER 
(by invitation), Dominic DeGuistr (by invita- 
tion) and Raymonp N. Brerer. Department of 
Pharmacology, University of Minnesota, Medical 
School, Minneapolis, Minnesota, Mice were in- 
fected intraperitoneally with 100 to 125 cercariae 
of Schistosoma mansoni obtained from snails of the 
species Australorbis glabratus. Therapy of infected 
mice with rosaniline base, using the drug-diet 
method of administration, was started at various 
time intervals before or after infection and con- 
tinued for one to four weeks. Mice were autopsied 
between eight and twelve weeks after infection, 
at which time the number of worms in the portal 
and mesenteric veins and liver were counted and 
the relative degree of egg deposition in the liver 
noted. When therapy with rosaniline base in a con- 
centration of 0.33 per cent in the diet was started 
one week before infection and continued for 
twenty-eight days no worms or eggs were found at 
autopsy in 90 per cent of the mice, whereas only 
13 per cent of control mice were negative. With 
similar therapy begun two weeks after infecfion 
80 per cent of mice were negative for worms and 
eggs. Shorter periods of therapy resulted in pro- 
gressively decreasing activity. When therapy was 
withheld for more than two weeks after infection 
only a slight therapeutic action was obtained re- 


"gardless of the length of therapy. From the results 


obtained rosaniline base appears to possess a high 
degree of prophylactic activity and a low degree of 
curative activity in Schistosoma mansoni infec- 
tions in mice. The possible activity of other tri- 
phenyl methane dyes is under investigation. This 
work was done under contract with the Office of 
the Surgeon General of the United States Army, 
the United States Public Health Service and the 
University of Minnesota. 

Comparison of biological and chemical evalua- 
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tions of sex hormone balance. M. X. Zarrow (by 
invitation) and W. T. Satter. From the Laborae 


tories of Pharmacology and Toxicology, Yal- 
University of Medicine, New Haven, Connecticut. 
In studying the urinary excretion of sex steroids 
chemical methods are available which include 
degradation products in addition to the original 
hormone. These degradation products possess vary- 
ing degrees of residual biological activity which is 
not indicated in the chemical analysis. It is a moot 
point whether these break-down products should 
be rated at their-biological equivalents or in accord 
with the original chemical origin. Accordingly 
studies have been made on the urine of normal 
human subjects and patients suffering from cancer 
(mammary and prostatic) and various endo- 
crinopathies such as gynecomastia, hypogonadism, 
adrenal virilism and eunuchoidism. Biological 
determinations were carried out on urine samples 
hydrolyzed with HCl and extracted with ether. 
The “‘estroids’’ were assayed in castrated mice 
using estrone as a standard and the androgens 
were assayed in day-old cockerels using andro- 
sterone as a standard. Chemical determinations 
were made by the technique of Cahen and Salter 
(J. Biol. Chem. 152: 489, 1944) for 17-ketosteroids 
and of Oesterling and Salter (Fed. Proc. 6: 171, 
1947) for ‘“‘estroids.’’ The results from the chemical 
determinations tend to give higher values than 
obtained by biological assay. For example, in pooled 
urine from a group of soldiers with nutritional 
gynecomastia the chemical value for ‘‘estroids”’ 
was 8 micrograms per 24 hours as compared with 
4 micrograms obtained by bioassay. Howevei, in 
two cases with negative values for 24 hour deter- 
mination in urinary estrogens by the chemical 
method negative results were also obtained in the 
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bioassay. More detailed data in various pathological 
conditions are reported. 

The effect of tetraethyl ammonium chloride 
on gastric secretion and motility. Mitrcuez, 
Zweiac (by invitation), F. SrerigMANN, and Kar, 
A. MEYER (by invitation). Hektoen Institute for 
Medical Research of Cook County Hospital and the 
Department of Surgery, Northwestern University, 
School of Medicine. Tetraethyl Ammonium Chlo- 
ride (Etamon: Parke, Davis Co.), which has the 
ability to block at the autonomic ganglia the trans. 
mission of both sympathetic and parasympathetic 
nerve impulses, was employed in a preoperative 
study of 11 patients with hypertension for deter- 
mination of results which might be expected follow- 
ing sympathectomy. Because of paucity of reports 
on the effect of this drug on gastric functions, it 
was considered pertinent to study its effect on 
gastric motility and secretion. The following pro- 
cedure was used: A balloon was passed into the 
fundus of the stomach, inflated with 10 cc. of air, 
and then attached to a kymograph. Gastric juice 
was aspirated through a Levine tube. The total 
quantity aspirated in fifteen minutes was measured 
and titrated for both free and total acid. A base 
level of secretion and motility was taken for at 
least one hour. After obtaining the base level, 400 
to 600 mgm. of Tetraethyl Ammonium Chloride 
were given intravenously. Within five minutes 
after the injection of the drug every patient hada 
complete cessation of motility. This lasted from 
45 to 100 minutes. The amount of free acid in 
milliequivalents was determined for an equal 
period before and after the Tetraethyl Ammonium 
Chloride was given. In every instance, except in 
four patients who secreted no free acid during the 
test period, the acid levels were reduced after the 
drug was given. 
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(For possible corrections in any of the following abstracts see the next issue). 


The transparent chamber technique in the 
mouse in the study of tumor histo-physiology 
(Motion Picture). GLENN H. ALGIrE and FRANCES 
Y. Leeauiais (by invitation). National Cancer 
Institute, National Institute of Health, United 
States Public Health Service, Bethesda, Md. The 
transparent chamber technique permits in vivo 
microscopic observation of growth and vascular 
development of transplanted tumors over intervals 
up to 100 days. Examination and photography of 


blood vessels and cells are carried out at magnifica 
tions up to 1000X, using oil immersion objectives. 
The method is being applied to problems of tumor 
induction and growth, effect of chemical and physi- 
cal agents on tumors, cell migration and division, 
immunity, and circulatory physiology in normal 
and neoplastic tissues. The motion picture illus- 
trates the procedures for operation and examina- 
tion of the living tissues. 

Discrepant animal and clinical observations on 
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hypothermia and procaine. FrepeRIck M. ALLEN. 
City Hospital, Welfare Island, New York, N. Y. 
Different temperature reactions of different spe- 
cies result in discrepancies regarding treatment of 
enditions such as burns and visceral shock, but 
reduced temperature is supported by the general 
evidence. Laboratory animals react to procaine 
diferently than man to such an extent that there 
isdoubt of adequate duplication of the recent clini- 
cl uses of this drug, on a physiological basis. The 
new concepts of certain pathological processes may 
bestill more difficult to elucidate in the laboratory. 
The relationship of caloric intake level and pro- 
tein intake level to rate of protein synthesis. Ear. 
P.Benpitr. Department of Pathology, The Univer- 
sily of Chicago Clinics, Chicago. The purpose of 
these experments was to determine the influence 
of ealoric and protein intake levels on the rate of 
tissue synthesis in protein depleted animals. 
Standard protein depleted animals were used. The 
method of protein depletion and repletion have 
been described (Wissler, Woolridge, Steffee and 
(Cannon, J. Immunol. 52: 267, 1946). Caloric intake 
was varied at constant protein intake; protein in- 
take was varied at constant caloric intake and the 
two were varied together. The protein was lactal- 
bumin and casein (half and half) and the rations 
were adequate in minerals, vitamins, roughage and 
fats. Five or six animals in individual cages were 
fed each ration for a period of 14 days. They were 
then sacrificed and the carcasses analyzed for pro- 
tein, fat, water and ash. The intakes were calcu- 
lated as Cal./m?/day and gm. of protein/kgm. body 
weight/day, and rates of protein fabrication as gm. 
protein gained/kgm. body weight/day. The results 
were as follows: 1) Limitation of caloric intake be- 
low 1240 Cal./m?/day restricted protein utilization. 
2) Caloric intakes above this level did not augment 
protein synthesis, but were associated with in- 
creased deposition of fat. 3) With an adequate 
caloric intake the rate of protein utilization in- 
creased with rising levels of protein intake over the 
range studied (up to 14.6 gm/kgm/day). 4) Grow- 
ing and mature protein-depleted animals were 
found to react in an almost identical fashion. 
Production of intimal atherosclerosis by intra- 
venous injection of colloidal cholesterol into rab- 
bits. MancarET Bevans, LiesE LEwIs ABELL, and 
Forrest E. KENDALL (introduced by H. P. Smita). 
From the Research Service, First (Columbia) Divi- 
sion, Goldwater Memorial Hospital, Department of 
Hospitals, City of New York, and the Department 
of Medicine, College of Physicians and Surgeons, 
Columbia University. Colloidal solutions contain- 
ing 2.5% cholesterol stabilized with 1% sodium 
stearate can be rapidly injected into the ear vein 
of rabbits without producing adverse symptoms. 
The injection of 0.5 gm. of cholesterol into a 2.5 kg. 
tabbit leads to an increase in the serum cholesterol 


level amounting to 250-300 mg.% above the initial 
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concentration 10 minutes after injection. The level 
falls to a value 100-150mg. above the base line in 6 
hours and then rises again to 150-200 mg. at the end 
of 24 hours. Normal levels are regained in from 4 to 
7 days. Daily injections of cholesterol result in 
serum levels comparable to those obtained when 
the same amount of cholesterol is fed and lead to 
arterial lesions indistinguishable from those ob- 
tained in feeding experiments. Gross intimal le- 
sions were first noted after the injection of 6.5 gms. 
of cholesterol over a period of 13 days. These were 
few and small and occurred only in the ascending 
aorta. Extensive lesions were produced by the in- 
jection of 14.5 gms. of cholesterol over a period of 
36 days. 

Cholesterol in intestinal and hepatic lymph of 
the rat. JEssE L. BoLLMAN and Eunice V. Fiock. 
Division of Experimental Medicine, Mayo Founda- 
tion, Rochester, Minnesota. Intestinal lymph was 
drained continuously through a small polyvinyl 
plastic tube from the main intestinal lymphatic 
near the cysterna chyli. After a control period the 
rats were fed by stomach tube on the second and 
second and third day. Samples of lymph were col- 
lected to cover periods of 3, 6, 9, 12 and 24 hours 
after each meal. Following a fat free meal to which 
cholesterol was added the concentration of choles- 
terol of the lymph was increased over the control 
values for about 12 hours and usually returned to 
the control values before 24 hours. Both free and 
ester cholesterol increased but the greater increase 
was that of cholesterol esters, although consider- 
abie variation in the relative proportion of each was 
found. Addition of oleic acid or of neutral fat to the 
same diet containing cholesterol did not greatly 
increase the concentration of cholesterol appearing 
in the lymph. The amount of cholesterol absorbed 
via the lymph is extremely small compared to the 
lymphatic absorption of fat. The concentration of 
cholesterol and of cholesterol esters in hepatic 
lymph is similar to that of plasma and the fluctu- 
ations are much smaller than in intestinal lymph. 

Blood iodine in alloxan diabetes of dogs. H. G. 
Davis, JR. (by invitation) and R. D. Baxur. De- 
partment of Pathology, The Medical College of Ala- 
bama. Total blood iodine studies were done on two 
groups of eight dogs using Steven’s acid-ashing 
method. Six of each group were made temporarily 
or permanently diabetic with alloxan. One group 
received food containing 0.5 mgm. of iodine daily. 
The other did not. Two dogs of each group were re- 
tained as controls. In every case a rise in blood 
iodine was obtained where there was sufficient al- 
loxan dosage to cause the blood-sugar to rise. The 
blood iodine remained high in the dogs which be- 
came permanently diabetic. The values for those 
animals receiving iodine supplement rose consider- 
ably higher than those which did not. Theories 
suggested to explain the rise in blood iodine in- 
clude: (1) Damage to the kidneys by alloxan with 
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failure of excretion. (2) Damage to the liver with 
failure of hepatic excretion uf iodine into the intes- 
tine. (3) Removal of endocrine action of islet tissue 
on the thyroid, allowing excessive excretion of 
iodine by the thyroid. 

Iron absorption in normal subjects and in pa- 
tients with anemias of varied etiology. REUBENIA 
DvuBacu (by invitation), SHEILA CALLENDER (by 
invitation) and Cart V. Moore. Department of 
Internal Medicine, Washington University School 
of Medicine, St. Louis, Mo. Measurement of iron 
absorption by the isotope technic has proved diffi- 
cult because not all of the iron absorbed from an 
oral dose may be utilized for hemoglobin formation. 
It has become necessary, therefore, to alter the 
procedure so that retention could be divorced from 
utilization. Accordingly, the method has been ex- 
tended to include determination of the unabsorbed 
radioiron in feces as well as that converted into 
hemoglobin. Recovery of radioiron from feces was 
accurate within 10%. The test dose equalled 
lmg./kg. body weight and was given as ferrous 
chloride. In iron-deficient subjects, all of the radio- 
iron not recovered in the feces was utilized 
promptly to form hemoglobin. Results in normal 
persons indicated that a small amount of absorbed 
iron was not converted into hemoglobin; the 
amount recovered in feces plus that found in blood 
equalled 83 to 100% of the test dose. In 12 subjects 
with fever, untreated pernicious anemia, refractory 
anemia, and hemolytic anemia there was a wider 
discrepancy between the amount of iron retained 
and the amount utilized, and some of these patients 
absorbed a relatively large amount of the metal. 
For instance, 2 patients with Hodgkin’s disease 
and an associated hypochromic anemia retained 52 
and 32%, respectively, yet utilized only 15 and 
2.5%. In 3 patients with untreated pernicious ane- 
mia, the proportion of retained iron which ap- 
peared in the blood was small at first, but increased 
sharply after liver therapy. Fecal recoveries indi- 
cated that they had absorbed from 15 to 33% of the 
test dose. From these results, it is concluded that : 
1) the per cent of a test dose of radioiron which ap- 
pears as circulating hemoglébin should not be ac- 
cepted as a measure of the total amount absorbed 
except in afebrile patients with hypochromic ane- 
mia; and 2) if iron absorption is regulated by the 
degree of “‘block’’ present in nucosal cells of the 
intestinal tract, as seems to be the case, the block is 
only relative and is not nearly as efficient or com- 
plete as earlier work had indicated. 

A study of experimental serum sickness. WIL- 
LIAM E. Exuricu, CAROLYN ForMAN (by invitation) 
and JosepH Serrrer. Philadelphia General Hos- 
pital, University of Pennsylvania, Wyeth Institute 
Applied Biochemistry. Serum sickness was pro- 
duced in rabbits by injecting them with horse or 
duck serum. It was confirmed that large doses of 
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salicylates inhibit the production of certain phe. 
nomena of this condition. As these doses cauge( 
both an alarm reaction and an anticoagulant effect 
the role of these phenomena in serum sickness wa 
investigated by treating serum injected rabbits 
with alarming stimuli such as colchicine, or with 
anticoagulants such as dicoumarol or algarin 
heparin-like compound). The results of these 
studies will be presented. 

Respiration of tissues from hypersensitive anj. 
mals when antigen is added in vitro. RicHarp H. 
Fouts, Jr. Department of Pathology, Johns sop. 
kins University. The anaphylactic type of hyper. 
sensitivity (Arthus phenomenon, protein-type 
hypersensitivity) is characterized by contraction 
of smooth muscle and damage to endothelium of 
blood vessels. Whether the local Arthus reaction 
which can be elicited in heart, kidney, testis, ete. 
is due entirely to vascular damage is not clear. Bio- 
chemical studies of isolated tissues would seem to 
offer an approach to this problem. Guinea pigs and 
rabbits were injected respectively with egg albu- 
min and horse serum. At appropriate intervals the 
animals were tested intracutaneously with antigen. 
When they were found to exhibit a strong Arthus 
phenomenon, the oxygen consumption of various 
tissues : liver, kidney, smooth muscle, heart muscle 
and testis, was then determined manometrically 
using Krebs-Ringer solution with or without added 
homologus serum as substrate. Specific antigen or 
control material was added from the side arm after 
equilibration and hourly readings made up to six 
hours. Experimental data indicate that there is no 
appreciable change in the oxygen consumption (in 
micro liters) per mg. tissue (dry weight) per hour 
from normal when specific antigen is brought in 
contact with cells of the organs tested. Such find- 
ings would confirm and extend observations hereto- 
fore recorded 

Histochemical studies of basement membranes. 
IstporE GersH. Department of Pathology, Univer- 
sity of Illinois College of Medicine, Chicago. Base- 
ment membranes in skin, developing kidney, thy- 
roid sland, and lung of normal organs have been 
studied after staining for reticular fibers and foran 
optically homogeneous component. The latter has 
been found to be a carbohydrate-containing pr- 
tein, which can be dissolved or destroyed by cer- 
tain reagents. These also affect the “ground sub- 
stance’”’ of the connective tissue in a similar way. 
The “ground substance’? and the homogeneous 
component of the basement membrane are mor- 
phologically continuous. During histogenesis, 9% 
well as in inflammation, morphological changes 
take place in the homogeneous component which 
suggest that the basement membrane may be # 
highly labile, modifiable structure. 

Sodium-potassium levels and adrenal gland 
necrosis in experimental simian malaria. ALFRE) 
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GoLDEN and R. R. Overman (by invitation). De- 
partments of Pathology and Physiology, University 
of Tennessee, College of Medicine, Memphis, Ten- 
nessee. Monkeys experimentally infected with P. 
knowlesi show an average survival when untreated 
of five days. During their illness they develop pro- 
found alterations of blood potassium and sodium 
levels as determined by flame photometry. Asso- 
ciated with these and other biochemical changes 
there is consistent focal necrosis of the adrenal 
gand cortex which varies from focal lesions in all 
snes of the cortex to large patches of such necrosis 
associated with hemorrhage. An entirely similar 
lesion was demonstrated at autopsy in a human 
ease of P. vivax infection. 

Adrenal gland lesions in experimental simian 
malaria and similar human lesions in varied dis- 
eases. ALFRED GOLDEN. Department of Pathology, 
University of Tennessee, College of Medicine, Mem- 
phis, Tennessee. Lesions entirely analagous to 
those seen in the adrenal glands of monkeys dying 
with acute P. knowlesi infection were observed in 
the following diseases at post mortem examination : 
B, pyocyaneus endocarditis, healing impetigo and 
fatal diarrhea in a newborn infant; disseminated 
tuberculosis in an adult; acute meningococcic 
Meningitis and septicemia; mutliple gunshot 
wounds with multiple perforations of the gastro- 
intestinal tract; acute gangrenous cystitis and 
acute gangrenous pyelonephritis; multiple ab- 
seesses of the kidney and lung; fulminant hyper- 
tension with terminal bronchopneumonia; severe 
body burns; acute P. vivax malaria in an adult; 
gangrenous vaginitis following radium implanta- 
tion for a carcinoma of the cervix; acute interstitial 
nephritis. The evolution of the lesion can be traced 
from its minimal manifestations to its severest 
forms. The lesion in identical to that seen previ- 
ously by the author in epidemic typhus fever. 

Susceptibility of macacus cynomolgus to 
Japanese encephalitis virus with special reference 
to the alimentary tract. F. B. Gorpon, F. M. 
ScuaBeL, Jk. (by invitation) and MarGARET 
ABENDROTH (by invitation). Department of Bac- 
teriology and Parasitology, University of Chicago. 
As part of a series of experiments on the sus- 
ceptibility of various animals to infection by feed- 
ing with neurotropic viruses, 2 cynomolgus mon- 
keys were fed bread soaked in an emulsion of 
Japanese encephalitis virus. No clinical abnormal- 
ities resulted but one of the monkeys had a viremia 
from the 3rd to the 10th day. No virus could be re- 
covered from oral or rectal swabs by subinoculation 

of mice with penicillin-treated suspensions. The 
monkey with viremia resisted a later intracerebral 
inoculation of virus (18,000 mouse infectious doses) 
Which produced severe encephalitis in the other 
fed monkey and two controls. In the 3 latter mon- 
keys, infected by intracerebral injection, viremia 
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occurred early but terminated on the fourth to the 
7th day, but the time of the onset of illness. Oral 
and rectal swabs were tested for virus at intervals 
between the time of inoculation and death. No 
virus was found in the rectal swabs, but-it was 
demonstrated once in small amount in the mouth 
on the 5th day after intracerebral inoculation. The 
3 monkeys were killed when severely affected, and 
some 18 tissues of each were tested for virus. It was 
recovered from the central and peripheral nervous 
systems, from leg muscle, and from the anterior 
end of the alimentary canal, but none was found in 
the intestine. 

Failure of trypanosoma cruzi lysate in treat- 
ment of Brown-Pierce carcinoma of rabbit. O. M. 
Gruuzir and R. A. FIskeEN (by invitation). Re- 
search Laboratories, Parke, Davis, & Co., Detroit, 
Mich. A non-virulent Trypanosoma cruzi strain was 
grown on beef blood in heart-brain broth effusion 
agar medium for fourteen to sixteen days. The 
trypanosomes were harvested by centrifugaliza- 
tion, yielding a sediment of five billion organisms 
per cubic centimeter. A distilled water lysate, 
1:50 with 1:5,000 dilution of cetyl trimethyl am- 
monium bromide, each cubic centimeter of which 
contained about 100 million organisms, was pre- 
pared from a 72 hour T. cruzi harvest, kept at 
—6°C. A group of nine rabbits was inoculated 
intratesticularly with Brown-Pierce rabbit car- 
cinoma cell suspension. Three days after inocula- 
tion, five animals received intramuscularly 1.0 
cubic centimeter each twice daily for seventeen 
days of the T. cruzi lystate. In eight days, the 
treated and untreated rabbits showed nodular 
growth in the testes. On the tenth day, the con- 
solidated testis of one treated rabbit was excised 
and part of the emulsified material was injected 
into the testis of each of four normal rabbits, which 
eight days later showed neoplastic growth. At 
the end of seventeen days of treatment with the 
lysate, the treated and untreated rabbits presented 
extensive nodular consolidation of the testes. 
On the twenty-seventh day, three treated rabbits 
showed neoplastic metastasis in one or both eyes, 
including the one from which the tumor-bearing 
testis was removed, but none occurred in the con- 
trol rabbits. The treated and two control rabbits 
showed massive tumor growths in the testes. In 
the other two control rabbits, the tumors had 
regressed. Under our conditions, the use of T. 
cruzi lysate had no inhibitory effect on the growth 
of the Brown-Pierce carcinoma in rabbits. 

Tumor therapy by the direct infiltration of ra- 
dioactive colloidal metallic gold. P. F. Hann. Van- 
derbilt University School of Med., Nashville, Tenn. 
If the list of available radioactive isotopes is care- 
fully considered from a standpoint of potentially 
useful therapeutic agents, keeping certain logical 
criteria in mind, it is found that there are probably 
less than ten which would be suitable. These 
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criteria include: 1. Desirable radiation spectrum; 
2. Known biological behaviour ;3. Suitable half-life ; 
4. Known chemical behaviour; 5. Good cross-sec- 
tion for bombarding particles used; 6. Absence of 
long-lived contaminants; and 7. Economical pro- 
duction. Gold'** made in the chain reacting ura- 
nium pile by absorption of slow neutrons by the 
100% abundant isotope Au!” appears to meet these 
criteria to a degree not approached by other iso- 
topes. In addition it has specific properties such 
as its metallic colloid’s insolubility in all body 
tissue fluids which render it particularly valuable 
as a therapeutic agent. By means of a needle of 
fine calibre this material may be infiltrated directly 
and throughout a tumor mass in the same manner 
one would use novocaine. It has been found that 
when administered in this manner the colloid 
remains at the site of infiltration. Whereas in the 
use of radium needles and radon seeds it is neces- 
sary to filter out the alpha and beta radiation in 
order to prevent sloughing at the site of application 
due to over-intense localized radiation effects, 
and to rely only on the gamma radiation, using the 
gold isotope one makes use of the beta radiation 
from not six or eight sources but from many billions 
of point sources. Thus the ionizing radiation is 
delivered uniformly throughout the desired mass 
of tissue and adjacent structures are unaffected 
since the mean path of the beta particles is a milli- 
meter or less. Results of clinical application will 
be presented. 

The renal lesion of murine haemobartonellosis 
compared with lower nephrone nephrosis. RoBERT 
S. HavKout (introduced by W. A. D. ANDERSON). 
Department of Pathology and Bacteriology, Mar- 
quette University School of Medicine, Milwaukee, 
Wis. The renal changes were studied in 34 rats 
dying in the acute stage of haemobartonellosis 
following splenectomy and the inoculation of in- 
fected blood. The renal lesion is characterized by : 
1) marked degeneration, necrosis and desquamation 
of the epithelium of the distal convoluted tubules, 
2) accumulations of hyaline droplets in the epi- 
thelium of the distal convoluted tubules, 3) pre- 
cipitation of heme pigment casts and crystals in 
the tubules of the lower nephron and collecting 
tubules, and 4) minimal structural change of the 
glomeruli, upper and intermediate nephrons and 
interstitial tissue. The heme pigment casts and 
crystals and the hyaline droplets stain positively 
with the hemoglobin stain of Dunn and Thompson 
(Arch. Path. 39: 49, 1945), and fail to stain with 
Prussian blue. Two factors are essential for the 
production of this lesion: 1) relative renal anoxia 
secondary to shock, anemia and the vaso-constric- 
tor action of circulating free hemoglobin, and 2) 
the excretion of large amounts of hemoglobin with 
precipitation in the lumen (casts and crystals) 
and reabsorption by the tubular epithelium (hya- 
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line droplets). The renal lesion of haemobratonel. 
losis is essentially similar to the renal changes in 
human lower nephron nephrosis. The appearance of 
hemoglobin positive hyaline droplets in rat kidneys 
and not in the human counterpart may be attrib- 
uted to the relatively large amount of hemoglobin 
excreted in haemobartonellosis. The absence of 
interstitial reaction is due to the relatively short 
interval between the onset of hemoglobinuria and 
death. 

Protection against bacterial endotoxin by peni- 
cillin and its impurities. WatreR D. Hawk (by 
invitation) and C. Puiu Miter. Department of 
Medicine, The University of Chicago, Chicago, 
Illinois. The protective action of pure penicillin 
against a number of bacterial endotoxins, already 
reported, has been increased by the addition of 
certain substances present in impure preparations 
of penicillin. Mice were tyeated with three in- 
traperitoneal injections of 0.5 ml. of the penicillin 
preparation during the 24 hours preceding in- 
traperitoneal injection of bacterial endotoxin 
(S. Aertrycke). About 10,000 units of penicillin 
per mouse were used. Untreated animals received 
physiological saline and other control solutions 
before their injections of endotoxin. Treatment 
with crystalline penicillin increased the LD50 
of endotoxin to about twice that obtained in 
controls. Treatment with the impure penicillin 
increased the LD50 to more than six times that 
obtained in the controls. Treatment with the 
impurity, unaccompanied by penicillin, provided 
no protection against the endotoxin. The effective 
impurity is water soluble, filtrable, heat-stable, 
resistant to acidification, and soluble in certain 
organic solvents. 

Influence of various protective compounds in 
preventing fatty changes by dichloroethane. 
BENJAMIN HicuMan. National Institute of Health, 
Pathology Laboratory. Several series of white 
male rats of the Sprague Dawley strain, weighing 
approximately 90 grams, were injected subcu- 
taneously with 1 ml./kg. of undiluted dichloro- 
ethane. The mortality rate was low, but the rats 
developed severe though transitory fatty de- 
generation of the liver, kidney and heart, as shown 
by frozen sections stained for fat. These changes 
were usually marked in rats killed 24 hours after 
the injection. When 1000 mg./kg. of dl-methionine 
in 2 per cent aqueous solution was injected in- 
traperitoneally immediately after the dichloro- 
ethane, these changes were much less marked and 
were minimal or absent when an additional 500 
mg./kg. of methionine was injected 5 hours later. 
The results were reproducible. Larger rats were 
relatively more susceptible to dichloroethane and 
diluting the compound with oil increased its tox- 
icity often leading to considerable mortality even 
after methionine administration. Various agents 
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were tested, using as controls groups of unpro- 
tected and methionine protected rats simultane- 
ously injected with dichloroethane. No compounds 
tested equaled methionine in potency. Slight 
protection was offered by some compounds con- 
taining an amino group in a benzene ring like sul- 
fynilamide (given by stomach tube) and aniline. 
Usually the heart was most readily protected and 
the liver least. The results are consistent with 
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previous findings based on the ability of such 
compounds to reduce mortality. It is suggested 
that such histologic methods be used to supple- 
ment other methods for testing the efficacy and 
mode of action of various substances for protection 
aginst other toxic agents producing transient 
histologic changes. 

Arterial disease may be a matter of days, 
not decades. RussELt Lt. Hotman. Department of 
Pathology, L. S. U. School of Medicine, New 
Orleans. There is a growing body of evidence 
incriminating certain lipid substances under certain 
conditions as an important factor in the patho- 
genesis of arterial disease. This applies regardless 
of species, but the form the arterial lesions take 
varies widely in different species and is apparently 
conditioned by the pattern of lipid metabolism 
characteristic of the species. For this reason it 
seems propitious at this time to shift emphasis 
from anatomical form to some of the broader as- 
pects of pathological physiology that may be in- 
volved in the genesis of arterial disease. Data 
previously presented to this society have shown 
that arterial lesions can be produced with regu- 
larity in dogs by feeding a specified high fat diet 
for two months or longer, than damaging their 
kidneys in any of several ways. These lesions, 
which constitute another example of arterial 
disease related to a disturbance in lipid metab- 
olism, have been observed as early as four days 
after the production of renal insufficiency. These 
studies have suggested that arterial disease may 
be a matter of days, not decades. Several human 
cases consistent with this suggestion are pre- 
sented, and some of the implications and possible 
applications of the suggestion are discussed. 

Failure of implantation in vitamin E deficient 
rats. Hans Kaunirz and CHarLtes A. SLANETZ 
(by invitation). From the Departments of Pa- 
thology and Animal Care, College of Physicians 
and Surgeons, Columbia University, New York 
City. A colony of highly inbred rats was kept for 
seven generations on a purified vitamin E deficient 
diet containing 10 per cent lard. Adult animals 
therefore consumed roughly 30 mcg. tocopherol 
daily because lard was the only measureable 
source of tocopherol. The controls obtained the 
same ration supplemented by 3 mcg. synthetic dl 
alpha tocopherol, (Hoffmann La Roche) per 100 
gms. diet. 721 mating experiments, carried out 
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between the ages of 5 weeks and 20 months, re- 
vealed that after the 8th week the rate of implanta- 
tion in the deficient group was significantly lower 
(chi square) than in the controls. The differences 
persisted when the body weight of the animals 
was taken into account. It seems that there exists 
a specific tocopherol requirement for implantation 
steeply increasing with age. A daily tocopherol 
intake of roughly 30 meg. (as provided by the 
basic ration) enabled 50 per cent of the 2-4 months 
old animals to become pregnant. The require- 
ments for implantation represent only a fraction 
of those necessary for normal gestation and lacta- 
tion. Experiments are being performed which may 
clarify whether the implantation failure in vi- 
tamin E deficiency is caused by ovarian or uterine 
dysfunction or by disturbances of the fertilization 
or the passage of the ovum from the ovaries to the 
uterus. 

Effect of intravenous injection of oxidized 
cholesterol upon the production of athero- 
sclerosisin rabbits. Forrest E. KENDALL, WALTER 
Meyer, and MarGaret BEvANs (introduced by 
H. P. Smirn). From the Research Service, First 
(Columbia) Division, Goldwater Memorial Hos- 
pital, Department of Hospitals, City of New York, 
and the Department of Medicine, College of Psy- 
sicians and Surgeons, Columbia University. Berg- 
strom and Wintersteiner (J. Biol. Chem. 141, 
597, 1941) showed that colloidal solutions of choles- 
terol are readily oxidized by air to give 7-keto- 
cholesterol and 7-hydroxy cholesterol as the 
principal products. Intravenous injection of these 
oxidized solutions into rabbits leads to blood 
cholesterol levels comparable to those obtained 
with the unoxidized preparations. However strik 
ing differences are found in the immediate effect 
of the two preparations upon the arterial walls. 
Lipid droplets can be detected within the cells 
of the intima 24 hours after a single injection of 
0.5 gms. of oxidized cholesterol. 72 hours later 
proliferation of the intimal cells can be seen. These 
lesions persist without much change for at least 
6 months. Multiple injections lead to an immediate 
increase in the amount of sudanophilic material 
in the intima which roughly parallels the amount 
of oxidized cholesterol injected. These early 
changes are not produced by the injection of 
unoxidized cholesterol. However if high serum 
cholesterol levels are maintained for several 
weeks by the injection of either material there is 
little difference in the extent or character of the 
lesions produced. 

The production of phage in the absence of 
cellular growth. A. P. Krurcer, T. Coun (by 
invitation) and P. N. Smiru (by invitation). From 
the Department of Bacteriology and Office of Naval 
Research Task V, University of California, Berke- 
ley, California. Reproduction of the cellular sub- 
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strate is generally considered to be an essential 
condition for the formation of phage although some 
evidence has been secured indicating that the two 
process may be separated. We have described 
elsewhere the accelerating action of penicillin on 
phage-engendered lysis of Staphylococci and in 
the present experiments, we have utilized this 
effect to impose conditions such that [phage] in- 
creases without detectable bacterial growth. 
Actively growing Staphylococci are centrifuged 
from the medium and are resuspended in Locke’s 
solution, at 5°C., containing 1.0 unit of penicillin 
G/ml. after 1.0 hour, phage is added to the suspen- 
sion using a volume which does not introduce a 
significant amount of nutrients. The mixture is 
kept an additional 1.0 hour at 5°C. and is then 
shaken in a water bath at 36°C. [bacteria] is 
determined at brief intervals throughout the 
reaction by means of direct microscopic counts 
and nephelometric measurements in the Klett- 
Summerson photoelectric comparator. After lysis 
is complete (about 1.5 hours after removing the 
suspension to the 36° bath) [phage] is determined 
by Gratia’s plaque count method. Starting with 
1 X 108 plaques/ml., the titre after lysis is found to 
be between 4 X 10® and 5 X 10° plaques/ml. 
[bacteria] remains constant until massive lysis 
begins about 0.6 hours after bringing the suspension 
to 36°C. 

The effect of bacterial endotoxins on the 
carbohydrate metabolism of the rabbit. ERNEstT 
Kun (introduced by C. Puiu MILuER). De- 
partments of Pharmacology and Medicine, Un- 
iversity of Chicago, Chicago. Rabbits were injected 
intravenously with a dose of meningococcal or 
Salmonella endotoxin, which caused death in 
2-3 hours. The blood glucose showed a rapid 
increase, followed by hypoglycemia. Blood in- 
organic phosphate and lactic acid increased, while 
blood pyruvic acid diminished. There was a 
marked decrease in liver and muscle glycogen. 
Liver and muscle lactic acid increased, while 
pyruvic acid diminished. Succinic dehydrogenase 
was significantly inhibited in both liver and 
muscle. Cytochrome oxidase was not affected. 
(Supported by a grant from the U. S. Navy, 
Office of Naval Research.) 

Plasma tocopherol levels in cardiac patients. 
Janet M. Lemuey (by invitation), Roperr G. 
GaLe (by invitation), Ropert H. Furman (by 
invitation), Mary E. CHarrIneTon (by invita- 
tion) and Georce R. MENEELY. From the De- 
partments of Medicine and Biochemistry of 
Vanderbilt University School of Medicine. The 
importance of tocopherol in maintaining 
normal muscular function has been established. 
Cardiac manifestations have been described 
in vitamin E deficient animals. Claims have 
been made of benefit to cardiac patients 
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following tocopherol administration despite lack 
of evidence that vitamin E deficiency exists jp 
humans. Twenty five cardiac patients were studied 
for evidences of tocopherol deficiency. The to. 
copherol content of the blood plasma was deter. 
mined by the method of Quaife and Harris. Norma} 
values by this method average 1.15 mg. per 10 
ml. of plasma. The lower limit of normal is not 
firmly established. Some consider 0.88 mg. % 
as this limit, while others place the lower limit of 
normal at 0.64. The mean plasma tocopherol level 
for the group studied was lower than the normal 
mean. Several patients exhibited sufficiently low 
plasma tocopherol levels to suggest deficiency, 
The evidence presented does not indicate a general 
deficiency of tocopherol in cardiac patients but 
suggests that in some patients with heart disease 
tocopherol deficiency might be a factor. 

On the demonstration of hyaluronidase in 
cercariae of schistosoma mansoni. Miron D. 
Levine, Ray F. Garzout, Roperr E. Kunm 
and Jonn H. Kitioven, (introduced by K. M. 
Enpvicotr). Naval Medical Research Institute, 
National Naval Medical Center, Bethesda, 
Maryland. Hyaluronidase in relatively high con- 
centration has been shown to be present in solu- 
tions derived from suspensions of cercariae of 
S. mansoni incubated at 25°C. for 18 hours. To 
demonstrate this activity sodium hyaluronate 
must be included with the suspensions. Enzyme 
activity was uniformly present although found to 
vary considerably. The relationship between 
penetration of cercariae through the ground sub- 
stance and enzyme activity will be discussed. 
A new viscometer designed specifically foy. vis- 
cosity ranges suitable for hyaluronidase assay was 
used for determinations in this study. Sodium 
salicylate given per os to mice over a seven day 
period failed to appreciably alter the number of 
adult worms recovered after exposure to known 
numbers of cercariae. Studies on parenteral ad- 
ministration of this salt in high concentration are 
now in progress. 

Experimental production of acute pancreatitis. 
Ror Liu (by invitation) and SrepHEN Mappock. 
From The Surgical Research Laboratory of the 
Boston City Hospital. At the last meeting of this 
society a preliminary report on the production of 
acute pancreatitis was presented. Since that time 
the studies have been completed. A series of 100 
cats, including controls, were subjected to ligation 
of both pancreatic ducts and the pancreas stimu- 
lated in a variety of ways: pilocarpine, esserine, 
acetylcholine and secretin with and without food. 
In the majority of above animals gross fat necrosis 
was found at the end of 24 to 48 hours. The amount 
of fat necrosis varied greatly, being most marked in 
animals which had been fed high fat meals prior 
to duct ligation. In control animals in which the 
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mets Were exposed by laparotomy no changes 
re observed at 48 hours whether the animals 
ae starved, fed or chemically stimulated. The 
ieroscopic findings showed considerable variation 
in inflammatory reaction from edema with exudate 
adinflammatory cells to areas in which an entire 
jbule of the gland showed dissolution, Frank 
mecular lesions were not encountered but there 
were patchy areas of hemorrhage mingled with 
jfammatory reaction in a number of instances. 
me sections showed damage to the walls of the 
bod vessels but in no instance was a gangrenous 
pmereatic necrosis observed. It is our opinion 
tht this condition did not occur in cats because 
thepancreas is thin and lying free in the mesentery 
ofthe duodenum. The human pancreas in contrast 
vith its thickness, dense capsule and peritoneal 
wvering offers resistance to the extrusion of 
dimmed up pancreatic juice. 

The histogenesis of cells in pneumonia as seen 
inmultiple lobe pneumococcus (type I) infections 
indogs. Clayton G. Loos. Dept. of Medicine, 
University of Chicago, Chicago, Illinois. A study 
was made of the origin of cells in the pneumonic 
exudate in the lungs of a single animal subjected to 
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spneumococcus (type I) infection in a different 
lobe at daily intervals until 5 lesions of increasing 
ages (4, 24, 48, 72, 96 hours) were produced. 
Twenty-two dogs weighing 8 to 12 kilograms were 
employed. The inocula (0.001 to 0.03 cc. of an 18- 
hour broth culture of type I pneumococcus in one 
ee. starch) were introduced into the lungs through 
a radiopaque catheter inserted into the bronchi 
via the tracheae with the aid of a fluoroscope. 
The extent and site of the infections produced by 
tich inoculation was determined by x-rays. 
The animals were sacrificed with intravenous 
injections of pentobarbital sodium. The lungs 
were fixed intratracheally with Zenker-formol 
solution after the vessels were clamped to hold the 
blood in the capillaries, sectioned and stained by 
the hematoxylin-eosin-azure II method. By this 
technique, the pneumonic process was shown to be 
adynamic one and the kinds of cells in the exudate 
vatied with the age of the lesions. Polymorphonu- 
tear leukocytes predominated in the 4 and 24 
hour stages. During this time, however, large 
tumbers of hematogenous lymphocytes and 
monocytes also entered the alveolar exudate. These 
tells hypertrophied and transformed themselves 
into macrophages which replaced the polymor- 
phonuclear leukocytes. The local septal cells did 
not desquamate to form macrophages in the early 
stages but gradually enlarged and became most 
conspicuous on the alveolar walls in the 96-hour 


lesion when resolution began. 


Hypoprothrombinemia with hemorrhage as a 
‘ause of death in the rat in hypervitaminosis A. 
HARLOTTE L. Mappock (by invitation), S. B. 
WOLBACH and Dorotuy JENSEN (by invitation). 
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Department of Pathology, Harvard Medical School 
and Surgical Research Laboratory, Boston City 
Hospital. During the course of an investigation on 
the bony changes resulting from excessive vitamin 
A administered to rats maintained on a rachitogenic 
diet for 3 weeks and over, an hemorrhagic diathesis 
developed in 90% of cases. Previous work in this 
laboratory on hypervitaminosis A, done on large 
series of animals maintained on normal diets, had 
never demonstrated striking hemorrhages. In this 
respect, the pathology resulting from excessive 
vitamin A was contrary to the reports of some 
other workers. A synthetic diet, devised by 
Bessey, was utilized. It was presumably complete 
in all respects except for absence of vitamin D, 
deficient P, and excess Ca. Vitamin K was not 
added because it is normally synthesized in rats” 
intestines. Growth on this diet was equal to that 
of stock animals for a period of 7 weeks. Sub- 
sequently weight gains declined somewhat. Rats, 
41 to 71 days old, maintained on the diet since 
weaning, were given excessive doses of vitamin A. 
for 5 days or longer. Multiple massive hemorrhages. 
developed, most commonly located in the sub- 
dural space, epididymis, skeletal muscles and 
body cavities. Lymph nodes were hemorrhagic in. 
appearance because of blood-filled sinuses. Hema- 
tocrit values fell as low as 13%. Prothrombin 
times were prolonged (70-183 seconds, controls 
25 seconds or less). It seems that the Bessey diet 
plus hypervitaminosis A produces hemorrhages 
sufficient to cause death. If blood and tissue con- 
centration of vitamin A can be brought to suf- 
ficiently high levels, fatal massive hemorrhages 
definitely related to hypoprothrombinemia will 
result. 

Histochemical features of the renal basement 
membrane. J. F. A. McManus (introduced by 
R. D. Baker). Department of Pathology, The 
Medical College of Alabama, Birmingham, Ala- 
bama. The basement membrane (BM) of the 
kidney is colored with Schiffs reagent after periodic 
acid (PAS), a reaction originally described for 
mucin (Nature, Aug., 1946) which now appears te 
be characteristic of any carbohydrate. BM con- 
tains protein as demonstrable by digestion ex- 
periments. Fat shown with sudan IV or sudan 
black is absent normally but appears sometimes in 
disease. The BM is preserved in sections after 
almost any type of handling. The BM does not, 
autolvze for a long time, suggesting the absence of 
any inherent enzyme synthesis. Accordingly, no 
phosphatase activity is shown in the BM of the. 
human kidney at pH 4 to pH 9.5 with glycero- 
phosphate, nucleic acid, adenylic acid, hexose 
diphosphate or lecithin as substrates except where 
the overlying epithelium is positive. The BM 
does not digest with diastase or hyaluronidase, not: 
containing glycogen or hyaluronic acid in available 
form. In one case in which it was possible to study 












276 


the mitochondria of the tubule cells and the 
tubular BM, colloid droplets, replacing the mito- 
chondria, were covered by thickened and ab- 
normal BM. When the glomeruli are obsolescent 
or obsolete the corresponding tubules become 
atrophied and collapsed, with pigmentation of the 
epithelial cells in many instances. The BM be- 
comes wrinkled and thickened, frequently dupli- 
cated and shows striking abnormality with PAS. 
These observations suggest a passive role for the 
BM, closely related to the activity of the tubular 
epithelium. It is likely that the BM is of the 
nature of chitin, as Lillie suggests; this is being 
tested with glycosidase. 

Tbe fate of aged leukocytosis-promoting factor 
of exudates. Vary MENKIN. From the Agnes Barr 
Chase Foundation for Cancer Research, Temple 
University School of Medicine, Philadelphia, 
Pennsylvania. In numerous earlier studies the 
writer has demonstrated in many inflammatory 
types of exudates a pseudoglobulin (cataphoretic 
studies show it to be an alpha globulin) which is 
capable of causing the specific growth of granulo- 
cytes in the bone marrow and to some extent 
of megakaryocytes. Besides this growth effect the 
substance is capable of inducing a discharge of 
immature polymorphonuclear leukocytes into the 
circulation, thus offering an explanation for the 
mechanism of leukocytosis withinflammation. This 
leukocytosis-promoting factor has beenabbreviated 
as the LPF. The LPF can be preserved for several 
weeks in vacuo under phosphoric anhydride. After 
such an interval the factor tends to lose its 
biological potency. Gradually some chemical change 
occurs, presumably a spontaneous denaturation 
occurs. After several months the factor loses its 
initial solubility in an aqueous medium, and it 
generally becomes either very weak in its activity 
or else it becomes completely inactive. As shown 
previously, in such form the LPF can still be recov- 
ered as a soluble polypeptide which splits from the 
rest of the inactive molecule. The remaining portion 
of the inactive molecule of the original but now 
presumably denaturated LPF containsa leukopenic 
factor, and this explains the relative biological 
inactivity of the aged LPF. The leukopenic 
component counteracts the leukocytosis-promot- 
ing one. Both components can however be fairly 
well separated from each other by centrifugation 
and thus studied as individual entities. 

Hypoplastic anemia induced in guinea pigs 
by 4-amino pteroyl glutamic acid. ViRGINIA 
MINNICH (by invitation) and Cart V. Moore. 
Dept. of Internal Medicine, Washington University 
School of Med., St. Louis, Mo. Two folic acid 
inhibitors, a crude preparation and methyl folic 
acid, have been reported to produce anemia and 
leucopenia in chicks, mice, rats, and pigs. These 
changes have been prevented or reversed by folic 
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acid. Of considerable interest, therefore, is thd prod 





observation described in this report that anoth — 
antagonist of folic acid, crystalline 4-amino pteroylf Nur. 
glutamic acid, induces similar changes in th piv 
peripheral blood of guinea pigs which cannot bf min 
prevented by either folic acid or liver extracts %,. 
Guinea_pigs fed a stock ration were given daily by# cons 
subcutaneous injection 0.5 to 5.0 mg. 4-amin dogs 
pteroyl glutamic acid. They all lost weight and§ gt le 
with few exceptions died in 11 to 28 days. Some§ for 
of the animals developed a profound normocytic§ wer 
anemia and all a leucopenia (4000 to 750 WBCE was 
per cu. mm.) Half of the pigs had an agranu-} diti 
locytosis and half became thrombocytopenic} gon 
Varying degrees of marrow hypoplasia were found} oxa) 
If administration of the inhibitor was stopped} op f 
after the hematologic changes had become pm-f adr 
found, a few of the animals showed a. striking grac 
reticulocytosis, rapid rise in all the cellular ele. deg 
ments of the blood, and recovered completely} nee 
Highly purified liver extracts given with the} gdp 
inhibitor in doses of 4.5 to 5 USP units intr} palj 
muscularly per day did not prevent the anemia orf the 
leucopenia. Folic acid in amounts 25 to 100 times por 
that of the 4-amino pteroyl glutamic and in- pea 
jected simultaneously seemed to prevent the def iq 
velopment of leucopenia or thrombocytopenia dog 
but not the anemia. Erythrocyte levels as low asf gon 
800,000 per cu. mm. were observed. Preliminary§ pop 
observations on other animals suggest that ther} 41, 
may be considerable species difference both in theh jy, 
changes produced by this inhibitor and in th wal 
ability of folic acid to prevent them. stri 
Purification of a substance from bovine serum 


which reduces the prothrombin time of aged 


plasma. F. L. Munro and Muriev Piatrr Munnof ‘py, 
(introduced by F. R. Mrtter). Charlotte Drake§ p,, 
Cardeza Foundation, Department of Medicine, at 
Jefferson Medical College and Hospital, Phil-} yi 
adelphia, Pa. Bovine serum contains relatively hes 
large amounts of a substance which reduces the} 40, 
prothrombin time (one stage method) of aged} op, 
plasma. This substance has been named pn] 4,, 
thrombin A and ‘‘labile’’ factor by Quick (Am.} 4, 
J. Physiol. 150, 405 (1947)). It is possibly the} ,,, 
“factor V’’ described by Owren in ‘‘The Coagu-] ga, 
lation of Blood” Thesis, J. Chr. Gunderson, Oslo} go 
1947, and the accelerating globulin described by om 
Ware, Guest and Seegers (Science 106, 41 (1947)).] a1, 
By adsorption on aluminum hydroxide followed by wit 
suitable elution in an alkaline medium, this sub- iis 
stance may be obtained largely freed from other] ,,, 
serum proteins. Since serum does not contail} 4, 
prothrombin or fibrinogen these substances arty... 
not present in the eluate as they are in similar an 
eluates prepared from plasma. Calcium ions are Tag 
essential for the stability of this substance "J ¢,, 
solution? in| 

Adrenal cortical atrophy and liver damage} _- 
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produced in dogs by feeding 2,2-bis-(parachloro- 
phenyl)-1,1-dichloroethane (DDD). Arruur A. 
Netson and GeorrreY Wooparp (by invitation). 
Division of Pharmacology, Food and Drug Ad- 
ministration, Federal Security Agency, Washington 
9%, D. C. DDD is closely related to DDT and has 
considerable importance as an insecticide. Eleven 
dogs were fed DDD dissolved in corn oil in capsules 
at levels of 50 to 200 (usually 50 or 80) mg./kg./day 
for periods of 1 to 21 months. Six dogs died, 2 
were sacrificed because of poor condition, and 1 
was sacrificed while still in apparently good con- 
dition after 21 months. Two dogs survive, and will 
continue to be fed DDD. Gross and microscopic 
examination of the tissues of all 9 dogs sacrificed 
or found dead showed in every one a high degree of 
adrenal cortical atrophy. There was also high 
grade liver damage consisting chiefly of fatty 
degeneration and to a lesser extent of atrophy, 
necrosis and cirrhosis. In microscopic sections the 
adrenal cortical parenchyma was one-third to one- 
half its usual thickness, with much distortion of 
the normal architecture and alteration of the 
normal cellular appearances. The medulla ap- 
peared unaffected. Rats and a monkey fed DDD 
did not show the adrenal cortical atrophy, nor did 
dogs when fed the very closely related DDT. Of 
some dozens of compounds fed to 300 of our dogs, 
none except DDD has caused adrenal cortical 
atrophy even though several have caused severe 
liver damage ; few have affected the adrenal in any 
way. The effect of DDD on the dog adrenal is a 
striking example of chemical specificity in the 
causation of organ damage. 

Hereditary osteopetrosis of the rabbit. Louise 


‘Pearce. The Rockefeller Institute for Medical 


Research, Princeton, N. J. An hereditary disease 
of the rabbit greatly resembling, if not identical 
with, the juvenile form of osteopetrosis of man 
has occurred in a rabbit breeding colony. The 
condition is inherited as an autosomal recessive 
character. It is present at birth and may be identi- 
fied by the delayed and imperfect development of 
the teeth and by the characteristic x-ray appear- 
ance of the entire skeleton. The shadows are very 
dense and homogeneous with a lack of structural 
detail. Hydrocephalus is occasionally seen. Growth 
and development are retarded and beginning at 
about 2 weeks of age, progressive malnutrition 
with eventual cachexia develops. A hypochromic 
anemia which often reaches severe proportions is 
usually found. The condition is invariably lethal, 
the average survival being 4 to 5 weeks. The bones 
are hard but brittle; spontaneous fractures, how- 
ever, are rare. In x-ray photographs of older 
cases, the ends of the ribs and of the long bones are 
frequently clubbed, the long bones and the femur 
in particular are shortened and the central portions 
of the bone shadows show translucent areas. In 
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the younger cases, there is an excessive amount of 
abnormal spongy bone, the marrow cavities are 
markedly reduced and the marrow tissue is scanty. 
In older animals, the cavities are larger and contain 
more abundant marrow together with conspicuous 
amounts of abnormal fibrous tissue. Compared with 
normal litter mates, serum calcium was lower, 
serum phosphorus was lower in younger but higher 
in older cases and serum phosphatase was higher; 
the blood sugar content was lower and the blood 
cholesterol values were higher. 

The influence of lipid ingestion of the thymol 
turbidity test. Hans Popper, FREDERICK STEIG- 
MANN, ALVIN DvuBIN (by invitation) and Hattie 
M. DynieEwicz (by invitation). From the Hektoen 
Institute for Medical Research of the Cook County 
Hospital, Chicago, Illinois. MacLagan’s thymol 
turbidity test serves as a valuable indicator of liver 
cell damage A pathologic increase is less marked 
when liver cell damage is due to extrahepatic 
biliary obstruction. The turbidity depends upon 
relationship between lipo-proteins and globulins 
fractions. Extraction with ether but not with 
petrol-ether reduces markedly thymol turbidity in 
serum, oxalated and heparinized plasma. In 12 cases 
the turbidity in oxalated plasma and serum was 
identical but markedly reduced in heparinized 
plasma. Dicumarol had no effect. Adding heparin to 
25 sera reduced turbidity proportionally to the 
amount added. These findings explained by an 
influence upon serum phospholipids prompted 
study of the effect of ingestion of various fats upon 
thymol turbidity. Usually 50 gm. butter produced 
an equal or higher rise than 4 egg yolks, 50 gm. cho- 
lesterol, 30 gm. lecithin or 30 cc. cod liver oil within 
3 or 6 hours. It disappeared after 24 hours. The 
butter effect was markedly enhanced by simul- 
taneous administration of choline (11 cases). 
Choline alone had a lesser influence upon thymol 
turbidity. Butter and choline raised the turbidity 
significantly in 23 hospital controls (average 2.6 
units). In liver diseases (25 cases), especially in 
cirrhosis and obstructive jaundice, and in gastro- 
intestinal disturbances (10 cases) the rise Was 
much lower as expressed in units and even more so 
when expressed in percentage of the fasting tur- 
bidity. Further studies should elucidate the clini- 
cal value of the rise in thymol turbidity after 
butter and choline administration as simple test of 
fat absorption and the influence of choline upon 
intestinal absorption of fat. 

Peroxidase in the lymphocytes of man in acute in- 
flammation. JoHN W. Resuck and ExvizaBera A. 
MonaGHAN (introduced by F. W. Harrman). 
Dept. of Anatomy, Univ. of Minnesota, Minneapolis 
and Dept. Labs., Henry Ford Hospital, Detroit, 
Mich. The cytology of the exudate in acute inflam- 
mation in man has been studied with an original 
technical procedure in which serial preparations 





278 


are obtained chronologically from a single lesion 
and are stained like blood smears. The epithelium 
is scraped away from a small area on the forearm. 
After inoculation with a suitable inflammatory 
excitant (egg-white) the lesion is covered by a 
cover-slip. Cells of the inflammatory exudate 
migrate to the under-surface of the cover-slip. 
When this has been accomplished (30 minutes to 1 
hour) the cover-slip is removed, air-dried, and 
stained with Washburn’s method for peroxidase. 
At the same time, another cover-slip is placed over 
the same lesion and the process is repeated at 
timed intervals throughout the cycle of inflamma- 
tion. Transformation of the lymphocytes of man 
into macrophages proceeds in an orderly fashion in 
such a simple cycle of inflammation. It is accom- 
plished by numerous gradual functional and struc- 
tural changes in the lymphocytes as such. One of 
these changes is assumption of the positive peroxi- 
dase reaction by lymphocytic cytoplasm. By 9.5 
hours, most of the lymphocytes in the area of 
inflammation contain numerous peroxidase-posi- 
tive granules diffusely distributed throughout their 
cell bodies. The lymphocytes are actively phago- 
cytic when this stage is reached. Sometimes it is 
apparent that a phagocytosed neutrophilic cyto- 
plasmic bud within the lymphocytic cytoplasm has 
contributed a circumscribed area of peroxidase- 
positive granules to the cytoplasm of the lympho- 
cyte (exogenous source ). An occasional lymphocyte 
lacks such granules. 

Effect of blood and oxygen on P. knowlesi 
infection in monkeys. R. H. Rigpon. Department 
of Pathology, School of Medicine, University of 
Texas, Galveston, Texas. Previous experimental 
studies with P. lophurae infection in ducks have 
shown that anoxemia is a significant factor during 
the course of the disease. Furthermore, life can be 
prolonged by placing these moribund birds in an 
oxygen chamber (Jour. Lab. and Clin. Med. 
$2: 57, 1947). These observations were repeated 
with P. knowlesi infection in monkeys. A total 
of 27 Macacus rhesus animals was used. Temporary 
clinical improvement occurred when the infected 
monkeys were put into an oygen chamber with a 
concentration of 40-60% oxygen. Malarial infected 
monkeys when given intraperitoneal injections of 
human blood likewise showed clinical improve- 
ment. These observations would suggest that 
anoxemia is a significant factor in P. knowlesi 
infection in the monkeys. The destruction of the 
red cells by the plasmodia produces the anemic 
anoxia. 

Arteriosclerotic lesions in pyridoxine deficient 
monkeys. James F. Rinewart and Louis D. 
GREENBERG (by invitation). Division of Pathology, 
University of California Medical School, San 
Francisco, California. Tissues of 4 rhesus monkeys 
subjected to prolonged pyridoxine deficiency have 
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been examined. The diet has been previously 
described (Fed. Proc. 5: 222, 1946). Significant 
arteriosclerotic lesions have been found in 3 of the 
4 animals. In 3 animals subjected to pyridoxine 
deficiency for 5 to 7 months 2 showed intima] 
fibrosis chiefly in the small arteries at the renal 
hilus. One animal subjected to pyridoxine de- 
ficiency for 14 months, showed also striking lesions 
in the coronary arteries. In this animal a broad 
*layer of intimal edema and connective tissue 
proliferation was seen in major coronary arteries, 
This animal, in addition, presented an enlarged 
cirrhotic liver. These lesions may be related to the 
defect in tryptophane metabolism in the pyri- 
doxine deficient monkey recorded elsewhere in 
this journal (Greenberg and Rinehart). The 
preliminary report is made because of its potential 
significance in the important problem of arterio- 
sclerosis in man. Spontaneous arteriosclerotic 
lesions have not been encountered in the rhegus 
monkey and experimental production of arterio- 
sclerosis in this species has not been recorded 
before. 

The influence of folic acid on hemorrhage 
anemia in dogs. F. S. RosscHeit-Rossins, 
Department of Pathology, School of Medicine and 
Dentisiry, University of Rochester, Rochester 7, 
New York. The influence of folic acid on hemo- 
globin regeneration has been studied in exper- 
imental anemia due to blood removal in dogs. 
Folic acid was tested in daily doses of 5, 10, 20 and 
40 mg. as supplements to lextron with and without 
iron. These materials were added to a basal ration 
of salmon bread and fed for a two week period. 
Net hemoglobin output was determined. Results 
vary. In some experiments a possible inhibition of 
hemoglobin production was evident when folie 
acid was administered. Other experiments demon- 
strate a negative effect. 

Production in vitro from protein and other 
solutions of substances resembling “natural” 
agglutinins and precipitins. Eywarp C. RosEnow. 
From the Rare Metals Institute of the California 
Institute of Technology, Pasadena, California, and 
the Longview Hospital, Cincinnati, Ohio. In 
experiments on the in vitro production of antibody 
with heat and H.Os, the yield from broth cultures 
and filtrates was greater than that from compa- 
rable suspensions andfi Itrates in NaCl solution, 
suggesting that constituents of the culture medium 
might be a source of antibody. The effect of keeping 
at room temperature for 24 hours and autoclaving 
for one hour protein and other solutions before and 
after adding 1.5% H2O2 and 10,000,000,000 pneu- 

mococci and streptococci aa per ml from dense 
suspensions in glycerol two parts and saturated 
NaCl solution one part was studied in parallel from 
the standpoint of antibody production. Agglutinins 
and precipitins for streptococci, pneumococci 








tion 


acid 
heat 
just 


buff 
radi 


thes 
of 
Sch 


fate 
toto 
nhorr 











her 
al ” 
OW. 
nia 


ted 


ci 











AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY 


and staphylococci were not formed at room temper- 
ature in 24 hours in the absence of H2O,2 and either 
were not formed or were formed in minimal titer 
after adding HpO2. and 10,000,000,000 strepto- 
cocci and pneumococci aa per ml to each of 5% 
glutions in NaCl solution of gelatin, peptone, 
potato starch, gum arabic, essential amino acids, 
10% egg white and white and egg yolk aa, dextrose 
brain broth, undiluted milk, and isotonic NaCl 
solution. Significant but variable titers were 
obtained from each of these solutions on auto- 
claving for one hour after adding 1.5% H2O:, and 
inall instances titers were far greater especially in 
the case of casein and amino acids on autoclaving 
after adding both H.O, and the bacteria. The 
agglutinins produced in the protein and NaCl 
solution suspensions were filtrable, dialyzable and 
distillable before conjugation but were no longer 
dialyzable or distillable after conjugation onto 
normal globulin. 

Preparation of radioactive gold colloids for 
use in the therapy of malignancies. GrorcEe 
Rovser (introduced by P. F. Hann). Vanderbilt 
University School of Med., Nashville, Tenn. The use 
of radioactive gold colloids in the therapy of malig- 
nancies made a reliable method for producing 
them desirable. A procedure was devised in which 
the pH, rate and order of addition of reagents and 
temperature were controlled to give a stable 
colloidal gold solution of uniform particle size for 
various concentrations of gold. Colloids as con- 
concentrated as 5 mg./ml. were prepared with 
a uniform particle size using gelatine as a support- 
ing colloid. The influence of pH, rate and order of 
addition of reagents and temperature is more 
‘pronounced as the concentration of gold is in- 
creased. The colloids were prepared by dissolving 
metallic gold in aqua regia, evaporation to dryness 
at 100°C under reduced pressure, solution of the 
auric chloride in water and its reduction toa metallic 
gold colloid with ascorbic acid, using gelatine as a 
supporting colloid. It was found that better control 
of particle size could be achieved by the slow addi- 
tion of an aqueous solution of the auric chloride 
(chlorauric acid) to an aqueous solution of ascorbic 
acid and gelatine. The latter solution can then be 
heated to any desired temperature and the pH ad- 
justed to any desired value by the addition of hy- 
drochloric acid, sodium hydroxide or a suitable 
buffer without the danger of exposure to intense 
radiations. 

Structure and repair of the olfactory mucosa in 
thesus monkeys. Epwin W. Scuuttz. Department 
of Bacteriology and Experimental Pathology, 
School of Medicine, Stanford University, Calif. 
Observations were made on normal and zine sul- 
fate-treated mucosae. These were removed in 
toto and in a way which served to preserve their 
normal relationships to surrounding structures. 
They were fixed in Bouin’s solution, embedded in 
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paraffin and stained by a modification of the Bodian 
method of staining for neurofibrils. The normal 
mucosae were examined for variations in general 
structure, in the number and distribution of the 
olfactory cells, and for differences in-the structure 
of the dendritic processes. Zinc sulfate solution 
constitutes a highly satisfactory agent for de- 
stroying the olfactory epithelium in regeneration 
studies. It induces a massive coagulation necrosis 
which is followed by a clean en masse separation 
of the necrotic epithelium from the underlying 
lamina propria. Stages of repair ranging from the 
2nd day to the 8th month were observed. Interest 
centered primarily around the origin of the new 
epithelium, and the possible source of varying 
numbers of olfactory nerve cells present after the 
twelfth day. 

Hydrolysis of DL-leucylglycylglycine by sera of 
tuberculous and normal rabbits. Juttus Scuutrz 
(by invitation) and CHarRLEs Wetss. Laboratories 
of the Jewish Hospital, Philadelphia, 41, Pa. 
The rate of hydrolysis of the tripeptide, pL- 
leucylglycylglycine (LGG), by aminopeptidase 
found in sera of tuberculous rabbits was compared 
with that of normal sera. Seven rabbits were in- 
jected intratracheally with 0.00095 mg. of a virulent 
Ravenel culture of tubercle bacilli. From 42 to 
71 days later their sera were tested at least twice 
at intervals of about 10 days or more (in most 
cases). The average of 19 analyses was 0.41 + 
0.03% hydrolysis per minute at a concentration 
of 0.1 ml. serum per ml. test solution. The average 
rate for seven control rabbits, carried out simul- 
taneously, was 0.184 + 0.012% hydrolysis per 
minute at the same serum concentration. This 
represents more than a twofold increase in the 
rate of enzyme activity. These data are significant 
in the light of the work of Emmart and Seibert 
(J. Immunol. 50: 148, 1945) who showed that the 
globulin fraction of tuberculous serum is tuber- 
culostatic and of the finding of Fruton (J. Biol. 
Chem. 166: 721, 1946) that this protein fraction 
contains the LGG-splitting peptidase. Since 
Weiss and Halliday (J. Immunol. 49: 251, 1944) 
have previously observed that extracts of 
Cathepsin II, obtained from tissues more resistant 
to tuberculous infection, hydrolyses BAA faster 
than that obtained from less resistant organs, the 
present findings lend further support to the 
hypothesis that increased proteolytic activity is 
associated with increased resistance to infection in 
tuberculosis. The extent to which these results 
are peculiar to tuberculosis will be investigated. 

Further studies on the hepatic potentiation of 
the estrogenic activity of triphenylchloroethylene. 
ALBERT SEGALOFF and RicHarp L. CopprpGr 
(by invitation). From the Departments of Medicine 
and Physiology, Tulane University and the Alton 
Ochsner Medical Foundation, New Orleans, 
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Louisana. We have previously shown that less 
triphenylchloroethylene is required to produce 
vaginal estrus in spayed female rats when given 
intrasplenically than when given subcutaneously. 
This was interpreted as indicating that the liver 
increased the estrogenic activity of this compound. 
We have also demonstrated that more a-estradiol 
is required to produce vaginal estrus by in- 
trasplenic injection than by subcutaneous in- 
jection. This was interpreted as indicating that 
a-estradiol was inactivated by the liver. When 
these studies with a-estradiol were repeated in 
partially hepatectomized animals, the amount 
required to produce vaginal estrus was greatly 
reduced, indicating further that the a-estradiol 
was inactivated by the liver. Accordingly tri- 
phenylehloroethylene was injected into partially 
hepatectomized female rats by the same two 
routes. There was increased potentiation of the 
estrogenic activity rather than the expected 
decrease. In the attempt to clarify this apparently 
anomalous result in vitro studies were undertaken. 
It was found that when an amount of triphenyl- 
chloroethylene below threshold for increasing the 
uterine weight of immature female rats was in- 
cubated with either liver slices or brei, then 
significant uterine weight increases were obtained. 
There is an optimal amount of brei which produces 
a greater potentiation than larger or smaller 
amounts of brei. Little or no potentiation of 
estrogenic activity is obtained with either very 
small or very large amounts of liver brei. It thus 
appears that there are two processes in the hepatic 
metabolism of triphenylchloroethylene: first the 
conversion to a more active compound, and then 
the inactivation of this product by oxidation or 
conjugation. 

Chemotherapeutic effect of chloromycetin on 
experimental infection with psittacosis and 
lymphogranuloma venereum viruses. JOSEPH 
E. Smapver and Exizasetru B. Jackson (by in- 
vitation). Department of Virus and Rickettsial 
Diseases, Army Medical Depariment Research 
and Graduate School, Army Medical Center, 
Washington 12, D. C. Chloromycetin, a new anti- 
biotic, has previously been reported to possess 
chemotherapeutic activity against a number of 
experimental rickettsial infections. Growth in 
embryonated eggs of strains of psittacosis virus of 
pigeon or psittacine origin and of lymphogranuloma 
venereum virus is reduced by treatment with 
Chloromycetin. Administration of the drug 48 
hours after the infection is almost as effective in 
prolonging the life of embryos as the prophylactic 
treatment. Doses of 0.0625 mg. per egg produce a 
distinct Wprolongation of life in infected eggs. 
Furthermore, the length of survival is directly 
proportional to the dose of drug over the range from 
0.0625 mg. to 0.5 mg. per egg. Mice infected by the 
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intraperitoneal route with the 6-BC strain of 

psittacosis survive 80 minimal lethal doses when 
given 0.75 mg. to 2.5 mg. of drug per day either by 
mouth or intraperitoneally. In addition, treatment 
is effective in mice when delayed for 6 days after 
infection, i.e., several days before death would be 
expected to occur. Mice infected by the intr. 
cerebral route with the P-4 strain of psittacogis 
and with lymphogranuloma venereum virus are 
benefited little if at all by treatment with Chloro. 
mycetin administered either by mouth or ip. 
traperitoneally. Data bearing on the explanation 
for the failure to obtain a chemotherapeutic effect 
following intracerebral infec*ion with these viruses 
will be presented. 

Experimental hypervolemia, time of onset and 
some associated physiological and _ chemical 
changes. Harry SoBe (by invitation) and Jacos 
Furtu. Cornell University Medical College, New 
York City and Veterans Administration Hospital— 
Southwestern Medical College, Dallas 2, Texas. Re- 
peated blood volume determinations were made by 
the Evans Blue technique on mice bearing trans- 
planted granulosa cell tumors. The blood volume 
began to rise after the tumors had reached a moder- 
ate size. Once this process was set in motion the 
blood volume increased rapidly and consistently 
from values below 10% of body weight to values as 
highas 28%, in the present series. This hypervolemia 
isnotaccompanied by an increase in the extracellular 
fluid (thiocyanate space). The plasma protein 
values may be normal and when they are reduced 
this is due to a decrease of plasma globulin con- 
centration. The absolute amount of plagma al- 
bumin is, however, greatly increased and” this 
increase roughly parallels the degree of hyper- 
volemia. The blood urea levels may be high or 
normal in the presence of advanced hypervolemia. 
Other values will be given and the theory of 
hypervolemia discussed. 

_Production of arteriosclerosis in dogs with 
cholesterol and thiouracil. ALFRED SreINeER, 
MarGcaret Bevans, and Forrest E. Kenpall 
(introduced by H. P. Smirn). From the Research 
Service, First (Columbia) Division, Goldwater 
Memorial Hospital, Department of Hospitals, 
City of New York, and the Department of Medicine, 
College of Physicians and Surgeons, Columbia 
University. The experimental production of 
intimal arteriosclerosis by the feeding of cholesterol 
to dogs whose thyroid function was depressed by 
thiouracil (Steiner and Kendall: Arch. Path. 
42: 433, 1946) has been repeated in two young dogs. 
The dogs, which were 4 months old at the beginning 
of the experiment, were maintained upon a diet of 
prepared dog food. 10 grams of cholesterol, dis- 
solved in ether was added to the diet each day, the 
ether was evaporated off and the diet was moistened 
with milk before feeding. From 0.5 to 1.2 gms. of 
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thiouracil was administered each day. No ad- 
ditional fat was fed. This regimen resulted in 
gerum cholesterol levels averaging above 1000 mg. 
per cent throughout the experiment. The animals 
were autopsied after 12 months. Extensive arterio- 
sclerotic lesions developed in the aorta, in the 
gronary, mesenteric, renal and thyroid arteries 
and in the arteries of the upper and lower ex- 
tremities. Of special interest were well defined 
lesions of the large cerebral arteries. 

Desoxypyridoxine.—Morphologic and functional 
changes in acute pyridoxine deficiency. HERBERT 
(. SroprK (introduced by Dr. A. M. Pappen- 
neIMER, Sr.). Dept. of Bacteriology, Harvard 
Medical School, Boston, Mass. The administration 
of desoxypyridoxine to mice and rats produced 
marked atrophy of normal and of neoplastic 
lymphoid tissue and impairment of antibody re- 
sponses. These changes failed to occur when 
pyridoxine-HCl was given together with the 
analogue. The severity of the manifestations of the 
disease, beginning from effective levels, was in- 
dependent of the dosage of the pyridoxine an- 
tagonist. The loss of lymphoid tissue was not 
mediated by adrenal cortical hyperactivity, since 
adrenalectomy did not modify the extent of 
lymphoid atrophy in acute pyridoxine deficiency. 
Following the administration of desoxypyridoxine 
lymphosarcoma transplants showed marked re- 
gression associated with extensive pyknosis and 
caryorrhexis of tumor lymphocytes and apparent 
transformation of tumor cells into multinucleated 
giant cells. Rats treated with desoxypyridoxine 
showed marked impairment of immune responses. 
The anamnestic response, in mice and rats, was 
abolished in acute pyridoxine deficiency, whereas 
it was found unimpaired in adrenalectomized mice. 
The rate of disappearance of rat antibodies in rats 
(passive immunization) was not accelerated by the 
deficiency. Tyzzer’s disease occurred in many 
instances in mice treated with desoxypyridoxine. 
This infection had never before been observed in 
the strain of mice employed. 

Some factors associated with variations in 
nitrogen and ash content of bone. Louis J. Srro- 
BINO (introduced by Ler E. Farr). Alfred I. 
du Pont Institute of the Nemours Foundation, 
Wilmington, Delaware. Reports in the literature 
indicate considerable variation in nitrogen content 
of bone. The present study sought to determine 
some of the factors responsible in beef and human 
bones. Samples from the interepiphyseal cortex of 
long bones carefully cleaned of extraneous material 
Were dried to constant weight and analyzed for 
nitrogen and ash. Nitrogen was determined by the 
gasometric micro-Kjeldahl method of Van Slyke 
and ash was estimated gravimetrically after 
heating in a muffle furnace at 600°C. Serial samples 
Were obtained . longitudinally between the 
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epiphyses and circumferentially at various levels of 
the bone shaft. In addition, subperiosteal bone 
samples were compared with adjacent samples 
contiguous to the endosteum. In young subject’s 
bones, an area of high ash, low nitrogen content was 
observed with a regular increase in nitrogen con- 
tent and corresponding decrease in ash content as 
the epiphyses were approached. The position in the 
shaft of the area of maximum ash-nitrogen ratio 
was found to be characteristic of the bone. With 
increasing age, longitudinal variations in ash- 
nitrogen ratio of the shaft gradually diminished so 
that by the sixth decade of life, the ash-nitrogen 
ratio was approximately constant and was some- 
what greater than the maximum ratio found in 
bones of young subjects. Analyses of beef bone 
were found to correspond to those of humans. 
When the subject’s age and the geometric position 
of the samples are considered, there becomes 
apparent a reasonable constancy in nitrogen and 
ash content of different bones. 

Prolonged parenteral plasma produces hy- 
perproteinemia and proteinuria in dogs and 
maintains nitrogen equilibrium and _ health. 
Rocer Terry (introduced by G. H. WuHtppte). 
School of Medicine and Dentistry, University of 
Rochester, Department of Pathology. In seven 
separate experiments five normal dogs received 
homologous heparinized plasma parenterally as a 
sole source of nitrogen for periods of 15-92 days. 
If the period of plasma administration is pre- 
ceded by a fairly long period of protein starvation, 
there is a strong positive nitrogen balance for the 
first 7-10 days of plasma injections and nitrogen 
equilibrium is maintained thereafter. No excessive 
excretion of nitrogen is noted in the after-period. 
If adequate calories and vitamins are supplied, 
weight balance is maintained and the injected 
plasma seems to be somewhat better utilized. 
Blood plasma concentrations rise rapidly and vary 
from 9.5-11.5 gms. % during the period of plasma 
administration. Soon after the hyperproteinemia 
is noted, proteinuria occurs in measureable 
amounts. All protein fractions except fibrinogen 
are present in the bladder urine and are apparently 
excreted at a constant rate. Globulins form about 
30% of the urinary protein. After plasma injections 
are stopped and after the blood plasma concentra- 
tion falls below 9 gms. %, the proteinuria rapidly 
diminishes and ceases entirely, indicating no 
permanent kidney damage. These experiments 
confirm the concept of a ‘‘dynamic equilibrium” 
between the plasma proteins and tissue proteins. 
(One dog was maintained in health and nitrogen 
equilibrium for 3 months with plasma as a sole 
source of nitrogen.) They also suggest (1) a ‘‘ceil- 
ing’’ of utilization of plasma protein, and (2) a 
renal threshold for protein molecules, in that 
proteinuria occurs when the circulating plasma 
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concentration is maintained at levels greater than 
9-10 gms. %. 

® Specificity of human serum antihyaluronidase 
for antagonism of a particular species of bacterial 
hyaluronidase. Rosert T. TuHompson and 
Frances E. Moses (introduced by M. A. 
BLANKENHORN ). Departments of Internal Medicine 
and Biochemistry, College of Medicine, Univeristy 
of Cincinnati. McClean’s demonstration of the 
antigenicity of hyaluronidases in rabbits (1943) 
indicates that an antihyaluronidase serum is 
specifically antagonistic to the particular species 
of bacterial hyaluronidase which was used as the 
antigen. The present study investigates this 
principle in the sera of humans who suffered 
bacteremia due to various bacteria. A modification 
of the mucoprotein clot prevention (M.C.P.) 
test (McClean) was used to study the sera of eight 
patients. Serial sera of three patients with pneu- 
mococcus bacteremia, one with staphylococcus 
bacteremia, one with B. coli Communis bactere- 
mia, and one with B. typhosus bacteremia were 
titrated for antihyaluronidase against each of three 
hyaluronidases from culture filtrates of pneu- 
mococcus, staphylococcus, and Cl. welchii. Sera 
of the three patients with pneumococcus bactere- 
mia exhibited eight-fold increases of antagonism 
to pneumococcus hyaluronidase, but no increase 
of antagonism to staphylococcus and Cl. welchii 
hyaluronidases. Sera of the patient with staphy- 
lococcus bacteremia exhibited an eight-fold in- 
crease of antagonism to staphylococcus hyaluron- 
idase, but no significant increase of antagonism 
to pneumococcus and Cl. welchii hyaluronidases. 
Sera of the patients with B. coli and B. typhosus 
bacteremia exhibited no increase of antagonism 
to any of the three hyaluronidases. Serial sera of 
two other patients with pneumococcus bacteremia 
and empyema exhibited increases of antagonism to 
pneumococcus hyaluronidase, but no antagonism 
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to Cl. welchii hyaluronidase. It has been reported 
previously that this human serum antagonism to 
pneumococcus hyaluronidase is not specific for 
type of pneumococcus. 

Further studies on a fat-soluble biotin-actiye 
material (FSF) from plasma. WILLIAM Tracer, 
Department of Animal and Plant Pathology, The 
Rockefeller Institute for Medical Research, Prince. 
ton, N. J. Experiments in addition to those pre. 
viously reported have again shown that the oj] 
obtained from hydrolyzed horse plasma has biotin. 
like activity for chickens as well as for bacteria, 
When chickens fed a diet high in egg-white were 
injected intramuscularly with this oil in the 
maximum dosage which could be well tolerated 
(equivalent by microbiological assay with Lac- 
tobacillus casei to 1 microgram of biotin per week), 
they developed less dermatitis of the mouth and 
feet than did uninjected chickens on the same 
diet. The effect was almost as good as that ob- 
tained with the injection of 1 microgram of biotin 
itself. Chickens similarly injected with oleic 
acid showed as severe a dermatitis as the untreated 
controls. Hence, although oleic acid has about 3 
times the biotin activity for L. casei of the oil 
from horse plasma, it cannot account for the 
biotin-like effect of the latter material in chickens. 
Fractionation of the oil from horse plasma has 
yielded preparations which are probably not pure 
but which on a weight basis have as high a biotin 
activity for L. casei as oleic acid. These prepara- 
tions are solid, whitish, waxy materials at room 
temperatures. Their activity in chickens has not 
yet been tested. FSF activity (the biotin activity 
liberated by acid autoclaving and removed by 
ether from alkaline suspension) is much higher 
in the plasma of egg-laying chickens and ducks 
than in the plasma of males or non-egg-laying 
female birds of comparable age. 
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(For possible corrections in any of the following abstracts see the next issue.) 


Studies on reproduction and lactation in rats 
and mice maintained on synthetic diets. SistER 
Ayn MirntamM ALLGEIER (by invitation), ALBERT 
J. Sica (by invitation), LEonorA Mrrone (by 
invitation), Frank P. PANzARELLA (by invita- 
tion), and Leopotp R. Cerecepo. Department of 
Biochemistry, Fordham University, New York. 
Experiments on reproduction and lactation in rats 
and mice maintained on synthetic diets have shown 
the following facts: 1. There is a close connection 
between birth-weight in the rat, nutrition of the 
mother before and during pregnancy in the rat and 
the mouse, and survival of the young. 2. The first 
four days in the life of the mouse and the first three 
days in the life of the rat are critical periods. Nea- 
survival during these periods points to inadequacy 
for reproduction of the diet received by the mother. 
Such failures fall into the same category as still- 
births, resorptions and abortions. 3. In all studies 
on reproduction and lactation, the previous nutri- 
tional history of the animals must be considered. 
Our experiments with rats have shown that 
pteroylglutamic acid, given only during pregnancy 
and lactation, has some beneficial effect. However, 
amore pronounced effect on both reproduction and 
lactation was obtained when the supplement was 
given from weaning. The relative merits of so- 
called ‘longterm’ and ‘‘short-term”’ experiments 
in the study of the nutritional requirements for 
reproduction and lactation will be discussed. 

Effect of arsonic acid derivatives in stimulating 
growth of chicks fed certain diets. H. R. Brrp, 
A.C. GroscHkE (by invitation), and Max RusBIN 
(by invitation). The growth of chickens fed diets 
high in soybean meal and deficient in the unknown 
dietary factory found in fish meal and in cow ma- 
nure was improved by the addition to the diet of 
0.005% of 3-nitro-4-hydroxypheny] arsonic acid. 
The effect of higher or lower levels was less favor- 
able. This compound did not function as a sub- 
stitute either for the unknown factor or for methi- 
onine. On the contrary, with diets containing raw 
soybeans, the arsonic acid derivative, the unknown 
factor, and methionine were mutually supple- 
mentary. Such a supplementary effect could not be 
demonstrated with diets containing commercially 
heated soybean meal because addition of the un- 
known factor induced essentially optimal growth 
in the absence of other supplements. The arsonic 
acid was effective when fed with 35% or with 70% 
of commercially heated soybean meal, but less 
eflective than the unknown factor. Other com- 


pounds comparable in their activity to 3-nitro-4- 
hydroxypheny! arsonic acid were phenyl arsonic 
acid, p-hydroxypheny] arsonic acid, and m-nitro- 
phenyl] arsonic acid. The following were tested and 
found inactive: p-chlorophenyl arsonic acid, so- 
dium arsenate, m-nitrobenzensulfonic acid, sali- 
cylic acid, 3-nitrosalicylic acid, and sodium p- 
phenolsulfonate. 

Protein requirements of ten women and ade- 
quacy of estimated quantities for ten weeks. 
Mivprep L. Bricker (by invitation), Ruts F. 
SHIVELY (by invitation), and Janice M. Smirn. 
Agricultural Experiment Station, Dept. of Home 
Economics, University of Illinois, Urbana, 
Illinois. Ten girls, 19-30 years of age, cooperated 
in this study of nitrogen balances which lasted for 
105 days. Four intakes of nitrogen (approximately 
1.8, 3.1, 0.2, and 4.3-6.7 grams daily) were ingested 
during four periods. The first two periods of ten 
days each and the third low nitrogen period of 15 
days duration were used in estimating the mini- 
mum amount of a protein mixture required for 
nitrogen equilibrium. During the fourth period, 
70 days in length, the adequacy of the calculated 
protein requirement was tested for each of the 
subjects by continuous nitrogen balance data, 
weekly hemoglobin determinations, red cell counts 
and performance tests. The protein mixture, com- 
posed of bread; rolled oats; lean beef; light cream 
and white potatoes in proportions to furnish 59.5; 
10.5; 14.7; 13.4 and 1.9% of the protein intake re- 
spectively, had an average nutritive index (bio- 
logical value x true digestibility) of 60.9. The 
quantities of protein of this composition needed for 
nitrogen equilibrium plus the amounts calculated 
to be needed for ‘‘adult growth’’ were found to be 
31.7, 35.2, 27.1, 30.2, 30.9, 26.9, 29.4, 42.2 and 35.2 
grams daily for each of nine subjects. Throughout 
the ten-week balance period, nine of the subjects 
remained in definite positive nitrogen balance; 
hemoglobin and red cell values were maintained 
at initial levels and performance tests including 
critical fusion frequency of flicker, speed of tap- 
ping, endurance on a bicycle ergometer and mental 
and emotional responses showed no deterioration 
of function. 

Niacin and protein relationships in corn diets 
for growing pigs. W. T. Burnett (by invitation), 
R. C. Miter, and R. A. Dutcuer. Pennsylvania 
State College, State College, Pennsylvania. Young 
growing pigs were fed high corn diets containing 
additional protein from either casein or corn gluten. 
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Diets containing 15 and 20 per cent of protein were 
compared. In addition all of the pigs received 
thiamine, riboflavin, pyridoxine, pantothenic acid, 
inositol, p-aminobenzoic acid, carotene, vitamin 
D and a complete salt mixture. Characteristic 
symptoms of niacin deficiency did not occur with 
pigs fed combinations of corn and corn gluten at 
either the 15 or the 20 per cent levels of protein 
intake, or with pigs fed the 20 per cent protein diet 
containing 5 per cent of casein. Pigs on the 15 per 
cent protein diet, containing 5 per cent of casein, 
grew more slowly unless given supplemental nia- 
cin. Niacin was without any apparent effect on 
growth on the exclusive corn diets at either protein 
level. The N’-methylnicotinamide excretion in- 
dicated increased methylation with the niacin sup- 
plemented pigs, except in the case of those pigs 
receiving the 20 per cent protein diet containing 
5 per cent of casein. Further increased methyla- 
tion occurred when both choline and niacin were 
added to the diet simultaneously. However, the 
feeding of niacin and choline in combination re- 
sulted in an unfavorable growth response. There 
was little if any correlation between N’-methyl- 
nicotinamide excretion and growth response in 
these studies. 

Achromotrichia produced in mice on a cooked 
egg diet. Epirx M. Cartisie (by invitation) and 
Heien T. Parsons. Dept. of Home Economics, 
University of Wisconsin, Madison. The hair of 
black mice of a non-cancerous strain, Cs7, turned 
an all-over silver gray on a diet of egg white and 
yolk cooked with salts and later cerelose added. 
These mice developed low hemoglobin levels and 
showed marked edema. Another group of mice were 
fed a similar ration except the yolks and whites 
were cooked separately and the mineral salts added 
later. These mice showed little or no change in the 
color of their original coat of hair and maintained 
normal hemoglobin levels. The addition of copper 
to the ration of the strikingly gray mice stimulated 
a rapid growth of thick black hair clearly observed 
in areas of skin after depilation. Their hemoglobin 
values rose rapidly. Hence the cause of the gray- 
ness was attributable to a relative unavailability 
of the copper of the ration. It has been shown in 
other laboratories that a deficiency of copper pro- 
duces in the rabbit an achromotrichia which seems 
to appear before the anemia; and also that the cop- 
per of egg yolk is relatively unavailable to the rat. 
These present experiments show that copper un- 
dergoes a change when cooked with egg which 
renders this mineral unavailable to the mouse. 

Changes in the water content of the albino rat 
during the first week of dietary rehabilitation. 
Estuer DaCosta (introduced by R. E. JoHnson) 
and RutH CiayTon (introduced by R. E. Jonn- 
son). With the technical assistance of Corporal 
Gary G. LaLtanne. U.S. Army Medical Nutrition 
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Laboratory, Chicago 9, Illinois. After 13 weeks of 
dietary restriction, i.e., (a) low calorie, (b) with 
1% protein from carrots, and (c) with 10% special 
salt and 5% protein, 8 rats from each of thege 
groups and controls were sacrificed and the water 
content of the total carcasses determined. Twenty. 
four animals from each group were rehabilitated 
on diets isocaloric with the control diet but ip 
experiment one containing 60% protein, and ip 
experiment two, 35% fat. In experiment one the 
water content of the carcasses of the controls was 
64%. The water content of the carcasses of the refed 
low calorie rats was 68.8% after 24 hrs., 65.7% 
after 48 hrs., 65.5% after 72 hrs. and 67% after % 
hrs. The refed carrot diet rats showed 68.6%, 
68.5%, 68.1% and 65.7% water content after 24, 
48, 72 and 96 hrs. of refeeding. The refed high salt 
animals had a water content of 68.8%, 69.3%, 
67.7% and 66.5% in the same units of time. During 
the 13 preliminary weeks, the controls gained 32%, 
the restricted animals lost between 21 and 28%, 
In one week of rehabilitation, the refed animal 
gained from 26 to 37%. In experiment two the 
changes in water content and weight during re- 
striction were of the same order as in experiment 
one but during rehabilitation water was lost mor 
rapidly and weight gained more rapidly than in 
experiment one. 

Thus in one week of feeding a high protein diet 
after restriction there was a gradual dehydration 
and on a high fat diet a rapid dehydration. 

Studies on the cellulose growth factor f 
chicks. Frank Davis (by invitation) and Grore 


M. Brices. Department of Poultry Husbandry§. 


University of Maryland, College Park, Maryland. 
‘Davis and Briggs (J. Nutrition 34: 293, 1947) re 
ported the growth-promoting action of cellulos 
in purified chick diets. Using the same experi: 
mental procedure and basal ration, degradation 
products and substances associated with and struc 
turely similar to cellulose were tested for 
effect on chick growth. Mixed sawdust composed 
white and yellow pine, levulenic acid and d-xylow 
were fed separately to day-old New Hampshitt 
chicks at various supplemental levels at the er 
pense of glucose in the ration. Statistical analysis 


of chick weights at the end of repeated 4-weelf. 


trials showed that the growth increments obtained 
with 0.1% of levulenic acid and 10% of mixed sav: 
dust were highly significant. Supplementation wit 


0.05 through 2% of d-xylose gave no appreciabli 


growth response. Preliminary experiments will 
furfuramide and d+cellobiose indicate that thes 
compounds possess little or no cellulosic grow 


prok 
puri 


activity. Furfural, however, at the 0.1 and 034 093 


supplemental levels gave a growth response simi 
to 0.1% of levulenic acid. These observations if 
dicate that 10% of mixed sawdust, 0.1% of levi 
lenic acid, and 0.1 through 0.3% of furfural ¢ 
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probably be substituted for 5% of cellulose in chick 

ified diets with equal growth response. 

Pteroylglutamic acid balance studies on mon- 
keys. Pau, L. Day, Dororuy S. Garnzs (by in- 
yitation), Marton McKez (by invitation), PuHy.- 
us ScrocGin (by invitation), and RayrmMonp 
Hovcnins (by invitation). Department of Bio- 
chemistry, School of Medicine, University of 
Arkansas, Little Rock. Juvenile rhesus monkeys 
were given a diet known to produce the anemia and 
leucopenia of pteroylglutamic acid deficiency, sup- 
plemented with the amounts of pteroylglutamic 
acid (PGA) or related materials as indicated 
below, for periods of 21 days or more. Daily urine 
and feces collections were made. Assays for free 
PGA were made on the urine, and for free and 
conjugated PGA on the feces, using Streptococcus 
faecalis and a suitable conjugase. When the diet 
was supplemented with 100 micrograms of PGA 
daily, the average daily output in micrograms was 
as follows: urine, 4.9; feces, 5.8; total, 10.7. When 
the daily dietary supplement of PGA was increased 
to 1000 micrograms the output in micrograms was: 





urine, 21.0; feces, 9.1; total 30.1. In another ex- 
periment the following supplements were made to 
the diets of comparable monkeys: 2.5 grams Difco 
yeast extract containing approximately 100 micro- 
grams of PGA (largely as conjugase); 100 micro- 
grams of PGA; 100 micrograms of pteroic acid; 
negative control receiving no supplement. The 
outputs of PGA in urine and feces of these animals 
were essentially the same. In summary, a ten-fold 
increase in PGA intake resulted in a four-fold 
increase in urinary output, but did not appreciably 
alter the fecal output of the vitamin. Monkeys 
receiving microbiologically equivalent amounts of 


. PPGA, PGA conjugate (as yeast extract), or pteroic 


acid, and a negative control, all excreted equivalent 
amounts of microbiologically active material in 
the urine and in the feces. 

Changes in dehydro and total ascorbic acid of 
cantaloupes on standing. KATHERINE J. ELLiorr 
(by invitation), Sara Dzune CHEN, (by invita- 


Piion) and Cecitta Scuucx. Purdue University. 


In the past the original ascorbic content of foods 
and losses on standing have usually been reported 
i terms of reduced ascorbic acid only. It is now 


#{uestionable as to whether reported losses of as- 


corbic, when only the reduced form has been deter- 
mined, represent true losses. Recent studies have 


g*20wn that decreases in the reduced ascorbic acid 
§° cabbage could be accounted for largely by con- 


ersion to dehydro-ascorbic acid. (Science 103, 196 


#(1946) ; Journal American Dietetic Association 23, 


#23 (1947). The present study was carried out to 
ietermine the amount of dehydro, reduced and 
otal ascorbic acid in cantaloupes immediately after 

tting and after standing in the refrigerator and 
troom temperature for 24 hours. The melons were 
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cut crosswise through the center with a plastic 
knife and a circle removed for analysis. Half of 
the remainder of each melon was then placed in 
the refrigerator and half allowed to stand at room 
temperature. Both halves were wrapped in waxed 
paper. The diphenylhydrazine procedure of Roe 
and Oesterling, (Journal Biological Chemistry 152, 
511, (1944), was used to determine the dehydro 
and total ascorbic acid and the reduced ascorbic 
acid was obtained by difference. The findings in- 
dicate that there was partial conversion of reduced 
ascorbic acid to the dehydro form both in the re- 
frigerated melons and those held at room tempera- 
ture, the change being somewhat greater in those 
held at room temperature. The results suggest a 
need for the determination of total and dehydro 
ascorcic acid in other foods under different condi- 
tions of handling and preparation. 

Influence of liver extracts on a sulfathiazole 
induced dietary deficiency in rats. Giapys A. 
EMERSON and CHarLes W. Musuetr (by invita- 
tion). Merck Institute for Therapeutic Research, 
Rahway, N. J. A number of sulfonamides have 
been fed to rats as adjuncts to purified diets con- 
taining all identified vitamins except pteroyl- 
glutamic acid. A deficiency state evidenced by a 
failure in growth and a dyscrasia was noted after 
4-5 weeks on test. Animals maintained on the ra- 
tion containing 1% sulfathiazole made a rapid re- 
sponse to the administration of certain (4 out of 5) 
parenteral liver extracts as did those receiving 
adequate dosage of pteroylglutamic acid. Since the 
content of pteroylglutamic acid or its conjugates 
in the liver preparations was insufficient to account 
for the curative action, the presence of an unknown 
factor is indicated. The parenteral extract which 
was without effect in these tests was active in the 
treatment of the deficiency state induced by the 
feeding of a low protein diet (Daft and Sebrell). 
A limited number of experiments have been con- 
ducted with mice maintained on rations containing 
1.25% sulfathiazole. This species also responded 
to a liver extract. 

Anemia in chronic choline deficiency in the rat. 
R. W. EnceEx (introduced by W. D. Satmon). 
Laby. of Animal Nutrition, Alabama Polytechnic 
Inst., Auburn. Weanling rats of the Alabama 
Agricultural Experiment Station (AES) strain 
developed an anemia in 2 to 3 months when fed 
diets deficient in choline or substitute nutrients. 
The anemia was characterized by a reduction in 
hemoglobin to as low as 5 gm. per 100 ml blood, a 
reduction in total red blood cells to as low as 3.5 
million per cmm., and a lowered color index. The 
severity of this condition was directly related to 
the degree of deficiency of the diet in choline or 
substitute nutrients. The diets employed ranged 
in composition from 4.5% to 18% in extracted 
casein; from 20% to 40% in degerminated corn 





286 


grits or alcohol-extracted peanut meal; and from 
2 to 20% in lard. All diets contained 4% salt mix- 
ture and sucrose to make 100%. The diets were 
fortified with adequate amounts of thiamine, ribo- 
flavin, pyridoxin, niacin, inositol, ca pantothenate, 
a-tocopherol, and vitamins A and D in the form of 
cod liver oil. The anemia was prevented by fortify- 
ing the diets with choline Cl (2 gm./kg.) or with 
DL-methionine (3 gm./kg.). The sodium salt of 
pteroyl di glutamic acid (1 mg./kg.) was inef- 
fective as a curative agent when added toa choline- 
deficient diet. 

Occurrence of B-vitamins in tissues of rats fed 
rations satisfactory and unsatisfactory for re- 
production. GLapys Everson (by invitation), 
ELEANOR WituiaMs (by invitation), ELIzABETH 
WHEELER (by invitation), PEARL Swanson, Mar- 
GARET Eppricut (by invitation) and Mattie 
Spivey (by invitation). The Nutrition Laboratory, 
The Foods and Nutrition Section, Iowa Agri- 
cultural Experiment Station, Iowa State College, 
Ames. Toxemia of pregnancy in addition to other 
manifestations of unsatisfactory reproduction, i.e., 
sterility, resorptions and production of non-viable 
young have been encountered in female rats re- 
ceiving a ration containing partially dried auto- 
claved pork muscle and five parts of yeast as the 
main sources of protein and the B-vitamins. In 
an effort to determine the dietary cause of these 
unsuccessful reproductions, assays have been made 
of the respective concentrations of thiamine, ribo- 
flavin, nicotinic acid, biotin, pantothenic acid, and 
folic acid in the liver, carcass, and fetuses of preg- 
nant rats fed the ration. For comparison, similar 
assays have been conducted on tissues of animals 
receiving a modified Steenbock stock ration ade- 
quate for the support of normal reproduction. 
Vitamin stores were studied throughout two preg- 
nancies. Analyses showed that the two rations pro- 
vided widely differing amounts of pantothenic acid 
and biotin, the pork-containing diet being less rich 
in these factors than the stock ration. The hepatic 
tissues of rats ingesting the lower intakes contained 
smaller quantities of both biotin and pantothenic 
acid than did those of the’control animals. The 
concentration of the two vitamins in the fetal tis- 
sues of the pork-fed rats also was less than that in 
the young of females successfully undergoing re- 
production. The occurrence of all six B-vitamins in 
hepatic, carcass, and fetal tissue will be given for 
animals receiving both types of rations. 

The pantothenate requirements of the mouse, 
with observations on the role of biotin, inositol, 
and p-aminobenzoic acid. Paut F. FEnToN and 
GrorceE R. Cowart. Yale Nutrition Laboratory, 
Department of Physiological Chemistry, Yale Uni- 
versity. Male mice of the C57, C3H and A strains 
were placed on a pantothenate deficient basal diet 
for one week. After this depletion they were fed 
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the identical basal diet with graded doses of papftissué 
tothenic acid. At all levels of pantothenate siudied_aitee 
the C57 strain mice grew better than those of th The 
C3H and A strains. Deficiency symptoms (achy§ vom 
motrichia, alopecia, dry dermatitis) appeared egrlyg 1HEL 
in the C57 mice on low intakes of pantothenate § OY 1 
C3H and A strain mice, on the other hand, showed of Ch 
only occasional slight alopecia. The blood pictyp§ utina 
(red and white cell counts and hemoglobin levels) fand 
of C3H and A strain mice remained essentially self-s 
within normal limits. C57 mice on low pantothenat, durin, 
diets showed a lowering of the red cell count anj§ 2he 4 
hemoglobin levels, while occasional animals showed § "08 
abnormally high white cell counts. The panto.psubje 
thenate levels in muscle and liver were determined} #Y 
microbiologically. Biotin injections were found tof intake 
speed the restoration of hair and the return of nor. itt the 
mal color. A large group of C57, A and I strain micef the las 
were placed on one of four synthetic rations.§ tion o! 
a) complete, b) deficient in inositol, c) lacking quite 
p-aminobenzoic acid, and d) without inositol og*hich 
p-aminobenzoic acid. No clear-cut symptoms ogmethy 
inositol or p-aminobenzoic acid deficiency could beget N'- 
demonstrated. Another group was fed these samjirom 1 
diets after being depleted of pantothenic acidgthe ni 
A fourth group received a diet moderately low iigtion of 
pantothenate and devoid of p-aminobenzoic acilgslight 
and inositol. Studies of the cecal flora were madegexereti 
Thiouracil content of poultry tissue followin 
prolonged feeding of the compound. A. L. Frang vat 
LIN (by invitation), J. W. Borxune III (by invita 
tion) and T. H. Juxes. Lederle Laboratorie 
Division, American Cyanamid Company, Pea 
River, N. Y. Numerous studies indicate that th 
_ feeding of thiouracil to poultry improves ¢arcasgé 
grade and increases feeding efficiency. Informatio 
is lacking, however, regarding the extent to whic 
thiouracil is stored in the tissues, and informatio" 
regarding this point is necessary before thiouracif® 
may be fed to chickens which are intended fa 
human consumption. Satisfactory chemical me 
thods for the determination of thiouracil in tissue #RANO 
are not available. A biochemical method was uselj4aucx 
in which the tissue thiouracil content was ascerg “anell 
tained by determining the degree of depressiog¥omen 
of thyroid function in rats which had been fed the normal 
dried tissue for a three week period at a 50% levedg Were ph 
in the diet. This was accomplished by measutil Was Juc 
the accumulation of an injected dose of radioactivgadequat 
iodine and the formation of thyroid hormone frm 100 gm. 
this iodine by ’the thyroid gland. After feedif®0ntain 























thiouracil at a 0.2% level to chickens for 3 weekip@s) an 
the thiouracil content of the muscular tissue war tk 
found to be 3 +2 mg. %. When the thiouracil supgi™ ab 
plementation was discontinued for 24 and 48 housgen fro: 
the tissue thiouracil content fell to about 1 58a 
mg. % and less than 0.05 mg. % respectively a 
a 


Cooking the meat for one hour at 130° had no efieq™ 
on the level of thiouracil; however storage of tigpae-half 











of panf tissue at 4° for one week resulted in the disappear- 
siudiedganee of most of the compound from the tissue. 

e of th The utilization of nicotinic acid by pregnant 
(achr.g women. ERNESTINE I. Frazier (by invitation), 
od cary THpLMA PorTeR and Mary Jane HvuMPHREY 
henate§ (by invitation). Dept. of Home Economics, Univ. 
showed of Chicago. The intake of nicotinic acid and the 
pictur urinary excretion of its acid hydrolyzable products 
levels) and N'-methylnicotinamide of 7 primaparas on 
entially self-selected diets was studied for 8 day periods 
thenate§ during each of the last 5 months of pregnancy. 
int any The average daily intakes of 6 of the primaparas 
showeigranged from 12.8 to 20 milligrams. The seventh 
panto. J subject had an average intake of 33.7 milligrams per 
rminejf day including 20 milligrams of nicotinamide. On 
yund tof intakes up to 20 milligrams there was an increase 
of nor. in the excretion of N!-methylnicotinamide during 
in mice§ the last trimester of pregnancy. The level of excre- 
ations:gtion of the subject on the higher intake remained 
lacking quite constant through the eighth morfth after 
sitol Which there was a decrease in excretion of the 
oms ofgmethyl derivative. The average daily excretion 
suld got N'-methylnicotinamide for all subjects ranged 
e samgirom 13.0 to 16.2 milligrams from the fifth through 
e acidgthe ninth month of pregnancy. The level of excre- 
low ingtion of the acid hydrolyzable fraction showed only 
ight variations with a range of average daily 









ic ach 
- madegexeretion of 0.76 milligrams on an average intake of 
lowingl2.8 to 1.57 milligrams on the average intake of 


‘panxges.. On an average intake of 12.2 milligrams of 
hicotinic acid per day the average daily excertion 
of N'-methylnicotinamide for 44 clinic patients was 


invita 


-atorid 

Peaml3.3 milligrams. When grouped according to months 
iat th@of pregnancy, the same general trend in increased 
sarcaspexcretion was noted. There was considerable varia- 
matiomtion in percentage return of test dose as N!-methyl-- 
‘whicaicotinamide, irrespective of daily intake, with a 


matiomg tend toward increased return with increased dura- 
ouracigtion of pregnancy. 

ied fof The absorption of iron from beef by women. 
4] mefRvra Frencuman, Evpaemia D. Boroveus, 
tissuafRANCES A. JoHNSON (introduced by Hazen M. 
s uselgHauck). N. Y. State College of Home Economics, 
ascergcornell University, Ithaca, N. Y. Five young 
regsiong POMen 18 years of age-and in good health, with 
ed theg20rmal serum iron, hemoglobin and red cell counts, 
,, level Were placed on a diet containing 7 mg of iron which 
suringg "88 judged to be the lowest intake that would be 
vactiveg*dequate. After six weeks on the basal diet, two 
e frong/00 gm. patties of ground beef (3 lean meat, } fat) 
ceding Ontaining 3.4 mg. of iron were added, one at break- 
ast and one at lunch. The increase in retention 


week 
ie walgelter the addition of the beef was considered as 
il supgn abserbed from the beef. The absorption of 


; houtifiton from beef for four out of five subjects were 32, 


ut 0, 58 and 57 per cent. This led to the conclusion 
tiveljgvlat young women 18 years of age on an adequate 
, efiedg@let absorb from about one-third to more than 


of tlmne-half of the iron of beef. Another interpretation 
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of the results may be the correct one : that the beef 
improved the absorption of the iron of the entire 
food mixture, rather than itself contributing all 
of the iron absorbed after it was added to the diet. 
If the amount of iron added to the food residue as 
it passes through the gastro-intestinal tract is 
negligible, the mean absorption from the basal 
diet was 11 per cent and from the basal diet plus 
beef was 21 per cent. 

The turbidimetric determination of infused fat 
in blood after intravenous administration of fat 
emulsions. Ropert P. Geyer (by invitation), 
GrorcE V. Mann (by invitation), and FREDRICK 
J. Srare. Dept. of Nutrition, Harvard School of 
Public Health and Dept. of Biological Chemistry, 
Harvard Medical School, Boston. A turbidimetric 
method for the determination of the rate of disap- 
pearance of infused fat from the blood has been 
developed. After the intravenous administration 
of a fat emulsion, 20 cmm. samples of blood are 
withdrawn at intervals from the animal and are 
added to 5% dextrose solution. Following centrifu- 
gation at slow speed, the supernatant is decanted 
and to it are added concentrated ammonium hy- 
droxide (to remove extraneous turbidity) and 
hydrogen peroxide (to remove hemoglobin). The 
turbidity which remains after heating to 60°C. is 
determined by means of a photoelectric colorimeter 
using a 420 my filter. Since the optical density is a 
linear function of the concentration, the latter can 
be obtained from a standard curve. Results ob- 
tained by the use of this method agree well with 
those obtained by the use of either the micro- 
oxidative or the chylomicrograph technique. The 
term ‘‘fat tolerance curve’’ is used to designate the 
curve which results when the concentration of fat 
in the blood is plotted against time. Such curves 
have been determined for the rat, dog, and rabbit 
after the administration of an emulsion containing 
30% coconut oil and 3% phosphatides. The first 
two species remove the fat at rapid rates, while the 
rabbit does so more slowly. When mineral oil was 
substituted for the coconut oil in the case of the 
rabbit, the oil was removed from the blood at a* 
very slow rate. 

Minimal protein requirement for growth in the 
rat. MARIANNE GoerrscH. Department of Chem- 
istry, School of Tropical Medicine, San Juan, 
Puerto Rico. The growth and reproduction of rats 
was observed on diets ranging from 7.1 to 19.1 per 
cent protein, supplied by polished rice, 56.4 perts; 
red kidney beans, 28.2; and casein, 15.4. Minerals, 
vitamins and cornstarch were added. The diets 
contained 1.5 per cent fat and 3.4 Calories (cal- 
culated) per g. The ‘‘true digestibility”’ and bio- 
logical value of the N were determined by appro- 
priate metabolism tests on rats to be respectively 
84.1 and 74.7. Diets containing 16.7 or greater per 
cent of protein supported growth in several genera- 
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tions of rats that was equal to that of controls on an 
adequate diet. Rats receiving 14.3 per cent protein 
from the 21st day, grew approximately as well as 
controls, but in successive generations, they grew 
less rapidly. With further reduction in dietary 
protein, the rate of growth decreased in rats given 
the diets from the 21st day. Upon 7.1 per cent 
protein there appeared the hepatic necrosis asso- 
ciated with methionine deficiency. The maximum 
value for the coefficient of protein utilization for 
growth, as determined by Osborne and Mendel, 
occurred on diets containing 14.3, 11.9, and 9.5 
per cent protein and was 2.30. This is further proof 
that the 14.3 per cent level was inadequate. The 
16.7 per cent diet contained 7.8 mg. T. N. per Calo- 
rie. Experiments are in progress to determine 
whether: (1). Approximately 5.0 mg. net T. N. 
per Calorie of any protein is the minimum for 
growth. (2). The coefficient of utilization of the 
most efficient protein, under these conditions, is 
approximately 3.70. 

Urinary excretion of B vitamins in persons on 
normal and restricted diets. Grace A. GOLDSMITH 
and Hersert P. Saretr. Nutrition Research 
Laboratory, Tulane University School of Medicine, 
New Orleans. In eight normal persons on adequate 
diets of varied composition the urinary excretion 
of thiamine in 24 hours was over 100 yg., of ribo- 
flavin over 500 ug., and of N’-Methylnicotinamide 
(N’-Me) over 3.5 mg. In 4 hours after a test dose of 
thiamine (5 mg.), riboflavin (5 mg.) and niacin- 
amide (50 mg.) mean thiamine excretion was 240 
ug., riboflavin 2.3 mg., and N’-Me 6.4 mg. In seven 
normal persons on weighed diets providing 2500 
calories, 40 gm. protein, 0.7 mg. thiamine, 0.5 
mg. riboflavin and 6 mg. niacin, the urinary excre- 
tion of B vitamins decreased to relatively constant 
values, which averaged 19 yg. of thiamine, 56 ug. 
of riboflavin and 1.4 mg. of N’-Me. After three to 
six weeks on this diet the average four hour excre- 
tion in response to a test dose was 58 yg. of thiamine 
and 1.3 mg. of riboflavin. Excretion of N’-Me is 
not included in this report since the basal diet was 
supplemented with tryptophane before testing. 
In three patients with beriberi, thiamine excre- 
tion was 13 to 55 ug. in 24 hours and 21 to 55 ug. 
after a test dose. Of ten patients with B complex 
deficiency (glossitis, diarrhea, cheilosis, macro- 
cytic anemia) two showed a thiamine excretion of 
less than 100 ug. in 24 hours and four an output of 
less than 60 yg. after a test dose. Riboflavin excre- 
tion in 24 hours was extremely variable (270 to 
1800 pg.) and could not be correlated with test dose 
findings in appraising nutritional status. In 3 of 
the subjects excretion of N’-Me was less than 3 
mg. in 24 hours and less than 3.5 mg. after a test 
dose. Nutritional evaluation based on excretion 
levels will be discussed. 

The effect of threonine in choline deficiency. 
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Wenvet H. Grirrira and Mary F. Nawrocy 
(by invitation). Department of Biological Chem. 


istry, St. Louis University, School of Medicine ints 
The severity of renal hemorrhagic degeneratio, aliq 
and the extent of deposition of liver fat ap for: 
markedly increased in weanling rats by the add. ?™ 
tion of threonine to a low-choline, cystine-sup. byt 
plemented 8 per cent casein diet. No other essentia] app 
amino acid shows a similar effect. Threonine jj tien 
ineffective in the absence of supplementary eys. - 
tine. The influence of threonine is not due to, Ft 
direct antagonistic action on choline or on labile of 
methyl but is the result of a stimulation of growth 1 
or metabolism which aggravates the existing cho.| °™ 
line deficiency. The effect of threonine is analogous Depi 
to the previously demonstrated role of suppk. i 


mentary cystine in diets low in total sulfur amino 
acids (Mulford, D. J., and Griffith, W. H., J. di 
Nutrition, 23: 91 (1942)). This finding supports 
the conclusion that threonine and cystine are the 
most important limiting amino acids in casein fed 
at an 8 per cent level. If the 8 per cent casein diet 
is supplemented with cystine and threonine and 
with sufficient choline to permit survival, then 
other amino acids show apparent antilipotropic 
action. This experimental method provides a rapid 
and simple procedure for the determination of the 
priority of limiting amino acids in proteins. Ap 
plication of the procedure to the determination 0 
the relative metabolic activity of isomers and 0 
derivatives of amino acids and to the recognition 
sub-optimal intakes of vitamins and of othe 
nutrients is in progress. 

The effects of folic acid on respiratory metal 
olism. R. C. Grusss (by invitation), 3B. C 
Hovucuron (by invitation), Jutta TrossBacu (b 
invitation) and F. A. Hircucock. The Laborator 
of Aviation Physiology, The Ohio State University, 
Columbus. Studies on respiratory metabolism and 
nitrogen balance before and during the adminis: 
tration of folic acid have been carried out on hos 
pital patients amenable to folic acid and on normal 
controls. Oxygen consumption, carbon dioxide pr 
duction and non-protein respiratory quotients wert 
determined using the Tissot-Haldane  technit 
under the following conditions: basal; one hour 
after a standard meal and before, during and after 
walking on a treadmill at a slow rate. All subjects 
lived in the hospital and were on a weighed diet. 
A two or three week control period was followed by 
a two or three week period during which 30 mgi. 
of folic acid were administered intramuscularly 
daily. Results indicate no significant change ill 
basal oxygen consumption. There was an aver 
increase of 11 per cent in the calories derived fra 
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| studies, adequate diets were given and the caloric 
intake and nitrogen of the diet kept constant. An 
aliquot portion of the food was prepared each day 
for analysis. All urine and stools during the balance 
period were collected and total nitrogen determined 
by the Kheldahl method. Folic acid stimulated the 
appetite and increased nitrogen retention of pa- 
tients but produced no consistent effect on the 
normals. 

Factors affecting the excretion of metabolites 
of phenylalanine and tyrosine in alkaptanuria. 
W. Know.ron Hatt (by invitation), V. P. SypEN- 
§TRICKER and KatrRINnE Raw1is (by invitation). 
Depts. of Medicine and of Biochemistry, Univ. of 
Georgia School of Medicine, Augusta. One alkap- 
tanuric adult female from a group of seven females 
and four males, all alkaptanuric and all related, was 
hospitalized for metabolic studies. The subject 
was fed a diet containing 70 gm. of protein per day 
and the urinary excretion of homogentisic acid, 
total nitrogen, organic acids, acetone bodies and 
creatinine were followed for a two week period and 
later for a three day period. The homogentisic acid 
excretion and homogentisic acid to nitrogen ratios 
were somewhat variable and were not significantly 
aflected by the administration of an autolyzed 
yeast preparation, various types of oral and paren- 
teral liver extracts or by six days on a ketogenic 
diet. As had been previously determined with 
other subjects with alkaptanuria from this group, 
phenolic compounds other than homogentisic acid 
were excreted in the urine. One or more of these 
@mpounds were precursors of melanin since on 
standing, 0.4 gm. or more of melanin per 24-hour 
= would form in the acidified urine, though 

ere was no change in the homogentisic acid con- 
tent. The total phenol rather than the homogen- 
tisie acid excretion roughly corresponded to the 
probable phenylalanine and tyrosine content of 
the diet. Similar results were obtained in a three 
day study of urine samples from a five year old 
alkaptanuric boy, apparently unrelated to the 
other alkaptanuric individuals. Studies were also 
made of factors influencing the excretion of homo- 
gentisic acid by rats fed a high tyrosine diet. 

Dietary factors in experimental renal hyper- 
fension. I. Protein. Pump Hanpier and F. 
BeRNHEIM (by invitation). Departments of Bio- 
chemistry and of Physiology and Pharmacology, 
) mg. Duke University School of Medicine, Durham, N. 
cularli§C. Series 1. Adult male rats, eating a commercial 
nge iiffchow were rendered hypertensive by the Raska 
aver@technic. Three weeks later, when systolic pressures 
od f mere stabilized at 145-160 mm., they were divided 
cent into 3 groups of 12 rats each which were fed chow 
ynall"§(A) and synthetic rations containing 50 (B) and 
ne-™ Po (C) casein. Pressures in group A remained at 
balass mm. for 4 weeks and rose to 190-210 mm. before 
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death (mean survival 51 days). Pressures in group 
B rose to 185-240 mm. within 1 week and all ani- 
mals died within 4 weeks (mean 37 days). Pres- 
sures in group C fell to 95-130 mm. within 3 weeks, 
remained at that level for 2-5 weeks and then rose 
before death (mean survival 63 days). Series 2. 
Rats were fed synthetic rations containing 50 (D), 
25 (E) and 5% (F) casein for 2 weeks before surgery 
and continued on these diets thereafter. Two weeks 
later mean systolic pressures were D 168 mm., 
E 141 mm., and F 114 mm. Pressures in group D 
rose to 180-220 mm. for 3 weeks and fell to subnor- 
mal levels in the last week as the animals lost 
weight. Pressures in group F remained low for 4 
weeks and rose to 180-210 mm. the last week ac- 
companied by a drastic weight loss. Group E re- 
mained at 140-155 mm. for 4 weeks and then 
behaved like group F. No correlation was observed 
between pressure and blood NPN or protein con- 
centration. Studies are now in progress of the ef- 
fects of 10% casein, choline deficiency, urea 
feeding, specific amino acids, and of salt feeding 
and deprivation on high and low protein diets. 
Susceptibility to infection manifested by dogs 
on a low fat diet. Ar1Lp E. HANsEN, OLeTaA Beck 
(by invitation) and Hitpa F. Wiese (by invita- 
tion). Dept. of Pediatrics, Univ. of Texas Medical 
School, Galveston. Over a period of 4 years, it has 
been observed that young dogs maintained on a 
diet low in fat show an apparent lowered resistance 
to infection, especially of the skin. Of a total of 
16 animals on the fat deficient diet, 9 have shown 
superficial impetigo-like infections of the skin. 
These have been resistant to external treatment. 
The skin of these animals also showed the des- 
quamation characteristic for dogs on the low fat 
diet, whereas control animals receiving fresh lard 
in the diet quite uniformly manifest a healthy 
skin. The fat deficient animals become markedly 
emaciated and seem to be susceptible to pneu- 
monia. Three of these dogs died and showed evi- 
dence of extensive pulmonary consolidation on 
autopsy. None of the control animals housed under 
identical conditions have shown any susceptibility 
to pneumonia. Especially significant has been the 
involvement of the ears in 10 animals. There has 
been a continuous purulent discharge from their 
ears. This condition has never developed in the 
control dogs. Pseudomonas aeruginosa, alcaligenes 
fecalis, paracolon and streptococci have been cul- 
tured from the purulent discharges. A striking 
cessation of the exudate from the infected ears 
occurs when fat is added to the diet. This has oc- 
curred when lard, bacon fat or butter fat have been 
substituted isocalorically for sucrose in the diet. 
Gain in weight, and a generally improved reaction 
of the animal together with the appearance of new 
healthy skin are also manifested to a greater or 
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lesser degree depending on the kind of fat which 
is added to the diet. 

The effect of diet upon iron absorption. D. Mark 
Hecstep, Ciement A. Fincu (by invitation), 
and Tuomas D. Kinney (by invitation). Depart- 
ment of Nutrition, Harvard School of Public 
Health; the Departments of Biological Chemistry, 
Medicine, and Pathology, Harvard Medical School; 
and the Medical Clinic and Department of Pathol- 
ogy, Peter Bent Brigham Hospital, Boston. Modern 
studies on the absorption of iron from the intestinal 
tract have indicated that the amount absorbed is 
dependent upon the body needs for iron (Hahn, 
et al., J. Exp. Med. 78: 169, 1943) and the work of 
Granick (J. Biol. Chem. 164: 737, 1946) has sup- 
ported the possibility that the control is by ferritin 
which acts as a block to iron absorption. However, 
the stucies of Gillman, Mandelstam, and Gillman 
(S. Afr. J. Med. Sci. 10: 109, 1945) and the work 
to be presented show that the absorption of iron is 
greatly influenced by the diet. Gillman et al. found 
a large proportion of South Africans to have exces- 
sive amounts of iron in their livers. We have shown 
that rats fed a diet composed chiefly of corn grits 
supplemented with iron deposit 10 to 20 times the 
normal amount of iron in the liver within a period of 
4 to 6 weeks. Rats receiving adequate diets con- 
taining the same amount of iron show normal liver 
iron values. The excessive iron deposition is demon- 
strable histologically in amounts which parallel 
the chemically determined values and is found 
chiefly within the parenchymal liver cells. Stain- 
able iron is also found in a few other organs when 
the liver values are high. The effect of various die- 
tary supplements in preventing excessive iron 
absorption has been studied. None of the vitamins 
appeared to be active. Protein supplementation 
was only slightly effective while a complete salt 
mixture was more effective. Phosphate salts alone 
were similarly active but did not completely pre- 
vent a rise in liver iron. 

Dental caries in the rat, mus norvegicus. JULIA 
O. Hoitmes, L. R. Parkinson (by invitation), 
ANNE W. WeERrTz (by invitation), and Lois Brow 
(by invitation). Agricultural Experiment Station, 
University of Massachusetts, Amherst, Massa- 
chusetis. The study of tooth decay in the Albino 
rat has been continued, two strains of rats being 
used. The rations have been fed ad libitum for 14 
weeks and have contained casein 15 to 24%, mineral 
mixture 4, fraction L-liver powder 4, corn oil 4, 
an adequate vitamin mixture, and either sucrose, 
glucose, dextrin or starch as the carbohydrate. 
Areas of yellow or opaque enamel or of yellow 
dentin, particularly soft areas, and decayed areas 
have been recorded as carious and the extent of 
decay has been scored on a scale of 1-2-3. On ra- 
tions containing fermentable carbohydrates the 
average scores for incidence and extent of decay 
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were 10 and 13, respectively, in strain I, and 19 
and 36 in strain II. On diets containing starch or 
dextrin decay was less, the scores averaging 5 and 
6 for strain I and 11 and 14 for strain II. Using basa) 
rations of the above composition, several foods or 
biological compounds have been assayed for their 
caries-preventing potency. Urea prevented tooth 
decay. Some of the supplements increased the 
caries scores. The lowering of the casein level from 
20 to 7% doubled the incidence and tripled the 
extent of decay. The data indicate that sugars are 
not the only components of the diet which may be 
conducive to tooth decay. 

a-Tocopherol and certain nitrogenous com. 
pounds as factors influencing the mortality of 
rats after CCl, poisoning. E. L. Hove. Research 
Laboratories, Distillation Products, Inc., Roches- 
ter, New York. Vitamin E and certain nitrogenous 
compounds have been found to influence the sus- 
ceptibility of rats to carbon tetrachloride poison- 
ing. The basal diet contained casein (10%), sucrose 
(76%), lard (10%), salt mixture, and an adequacy 
of pure vitamins, except vitamin E. Carbon tetn- 
chloride was given intraperitoneally at a level of 
2 cc. per kilogram body weight to groups of rats on 
this diet, with or without various supplements. 
The mortality of groups of rats on the basal diet was 
90 to 100% within 48 hours after poisoning. Alpha- 


tocopherol (1 mg. daily) reduced the mortality to} 


less than 20%. Supplements given for six weeks but 
stopped at the time of poisoning afforded several 
days protection but did not prevent ultimate 
death. Continuation of the supplements after poi- 
soning gave continued protection. The activity of 
a-tocopherol was obliterated by 6-methy] thiouracil 
(0.1%), which had no activity by itself. Gamma- 
tocopherol was only slightly active at a level of 
1 mg. daily. The protective action of a-tocopherl 
given to rats in the vitamin E free basal diet could 
be duplicated by methionine, xanthine derivatives, 
or other purines, or by an increased casein level in 
the diet. The influence of several individual amin 
acids has also been investigated. This techniques 
of value for the study of the intermediary metab- 
olism of a-tocopherol and its several interrelations. 

Relative importance of growth and metabolic 
rate on the utilization of vitamin A by the rat. 
R. M. Jounson (by invitation) and C. A. Bat 
MANN. Department of Biochemistry, College 
Agriculture, Univ. of Wisconsin, Madison. Weat- 
ling rats were fed sufficient halibut liver oil # 
produce hepatic stores of approximately 250 gamma 
of vitamin A. They were then maintained 
various low A diets designed to produce different 
rates of growth or different metabolic rates in the 
animals. The tissues of the animals were thet 
analyzed at intervals. When growth was normal, 
the hepatic stores of vitamin A decreased and tht 
concentration of vitamin in the kidney increased 
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The rate of decrease from the liver was accelerated 
slightly when the metabolic rate was high; it was 
decreased when the metabolic rate was low, e.g. 
when thiouracil was fed. Retention of liver stores 
was highest when growth was suppressed. In 
general the rate of utilization of stores vitamin A 
appeared to depend on both the growth rate and 
basal metabolic rate, but to a greater degree on the 
former. 

The adequacy of an intake of seven milligrams 
ofiron per day for women. Frances A. JOHNSTON, 
Euppemia D. Borovucus, RutH FRENCHMAN (in- 
troduced by Haze, M. Hauck). N. Y. State Col- 
lege of Home Economics, Cornell University, 
Ithaca, N. Y. Five young women were placed on 
a diet of 7 mg of iron for a four-week period. Seven 
milligrams was selected because Leverton (J. 
Nutrition 21; 617, 1941) had found retentions were 
large enough to cover all losses on that intake. In 
this study, when the amounts of iron lost in urine 
and stools were considered, retentions were 0.64, 
0.26, 0.43, 0.61, 1.33 mg per day. The menstrual 
losses per period ranged from 10.27 to 28.08 mg. In 
one case the retention was more than enough to 
cover menstrual losses and in four cases the reten- 
tions almost. equalled the losses. Those subjects 
whose menstrual losses approximated their reten- 
tions were probably not obtaining sufficient iron 
to cover all their needs because no account was 
taken of iron lost in perspiration, skin, nails and 
hair. The conclusion drawn from this study was 
that an intake of seven milligrams of iron was on 
the borderline of the requirement for four of these 
five women when the diet was adequate in other 
respects and contained one small serving of a low 
iton flesh food. It was below the requirement if 
the iron content of perspiration is an appreciable 
amount. When beef containing 3.4 mg of iron was 
added to the diet, retentions ranged from 1.77 
to 2.53 mg per day. This high retention with beef 
may explain the better retentions found by Lever- 
ton than by us on the 7 mg intake, as the diet she 
used contained much beef. 

The inhibitory effect of excess methionine on 
protein utilization. CHartes F. Kaper, Jr. and 
Jessy SHEPERD (introduced by AARON ARNOLD). 
From Biology Division, Sterling-Winthrop Re- 
search Institute, Rensselaer, N.Y. It is well known 
that the growth rate of the rat can be increased by 
the addition of small amounts of methionine to a 
diet containing suboptimal quantities of casein. 
Studies were made to determine the effect of sup- 
plements of methionine on the growth of rats fed 
diets containing casein at an intake giving the 
highest protein efficiency. It was found that a diet 
containing 8 per cent casein (based on nitrogen 
X 6.25) permits the greatest utilization of the pro- 
tein. Varying quantities of DL-methionine up to 
1 per cent added to this diet resulted in increasing 
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protein utilization. An 8 per cent casein diet sup- 
plemented with 1.5 per cent DL-methionine gave 
little better growth than the diet without addi- 
tional methionine; 2 per cent, 2.5 per cent and 3 
per cent added methionine definitely inhibited 
growth and protein utilization. In order to rule 
out taste factors and differences in caloric intakes 
a set of weanling rats were pair fed isocaloric diets 
differing only in the DL-methionine content. The 
rats fed the 8 per cent casein diet supplemented 
with 1.0 per cent DL-methionine grew the best, 
showing the highest protein efficiency. Two per 
cent DL-methionine added to casein was little 
better than the unsupplemented casein. Thus 
greater than optimum quantities of methionine 
are of no value in improving the utilization of ca- 
sein and may actually be inhibitory. In all prob- 
ability the mixture of amino acids in which the 
proportion most nearly approaches the quantita- 
tive requirements of the animal for the essential 
amino acids will be the most efficiently utilized. 

Effect of xanthophyll on the utilization of caro- 
tene and vitamin A by the rat. BarBara KELLEY 
(by invitation) and Harry G. Day. Dept. of 
Chemisiry, Indiana Univ., Bloomington. Weanling 
rats were made vitamin A deficient by standard 
procedures. After growth had nearly ceased they 
were divided into similar groups as respects weight 
and sex. In each experiment 8-carotene in cotton- 
seed oil was given daily to one group, the amounts 
ranging from 4 to 20 y per supplement in the dif- 
ferent experiments. A second group was given 
exactly the same amount of carotene plus 20 to 
100 times as much xanthophyll (lutein) in equal 
amounts of cottonseed oil. A third group received 
xanthophyll alone and the fourth received neither 
carotene nor xanthophyll. The supplements were 
given for 21 to 28 days. In all the experiments rats 
receiving carotene alone gained more weight than 
those given xanthophyll in addition to the carotene, 
although the gains were quite variable. The amount 
of vitamin A in the livers was decidedly greater in 
the rats given carotene alone. Also, marked dif; 
ferences were found when vitamin A (D.P.I, 
concentrate) was given as the supplement and 
relatively large amounts of xanthophyll were 
added. This was particularly notable with regard 
to the effect on vitamin A in the kidneys. Rats 
receiving xanthophyll plus vitamin A had less than 
one-half as much of the vitamin in the kidneys. 
The results suggest that the effect of non-provita- 
min A xanthophyll on growth and the vitamin A 
content of the tissues is not due to a specific im- 
pairment of the enzymatic mechanism for the con- 
version of carotene into vitamin A. 

Biological analysis of rice. Marinus C. Krx. 
Department of Agricultural Chemisiry, University 
of Arkansas, Fayetteville. Studies were continued 
to reveal the losses of vitamins in the regular 
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practice of commercial rice milling. Two series of 
rat feeding experiments were initiated to learn 
whether whole brown rice was a better source of 
biotin and folic acid than white polished rice. 
Biotin. In triad feeding, using 12 triads, no dif- 
ferences in gain were found and no increased growth 
was obtained from whole-brown-rice-rations to 
which biotin was added. A slightly better growth 
was obtained on the whole-brown-rice-rations in 
paired feeding tests. Folic Acid. In 12 triads, pol- 
ished rice was inferior to whole brown rice as a 
source of folic acid. The brown rice ration was not 
improved by the addition of more folic acid. No 
difference was found in paired feeding tests. In 
these experiments, all rats received daily 20 yg of 
thiamine, 20 ug of riboflavin, a 20 wg of pyridoxine, 
6 mg of choline, 120 ug of Ca pantothenate, 10 mg 
of inositol, 3 mg of para-amino-benzoic acid, 2.5 
ug of biotin and 5 ug of folic acid. In addition, each 
animal received 3 drops per week of halibut liver 
oil as supplementary sources of vitamins A and D. 
The vitamin to be tested was omitted. 

In rats fed white polished rice diets with and 
without niacin, the same growth was obtained. A 
similar experience was obtained with rats fed 
brown rice diets. In each case 12 pairs of rats were 
used in paired feeding experiments. This suggests 
that white polished rice and whole brown rice, un- 
like corn or corn grits, do not have any growth 
retarding effect in rats. 

The nutritive value of cereal proteins in human 
subjects. Cart A. KueruHer (by invitation) and 
Vicror C. Myers. Department of Biochemistry, 
Western Reserve University, Cleveland. Nitrogen 
balances were measured in eight adult human sub- 
jects (3 F, 5 M) eating weighed diets composed of 
cereal, milk, cream, sucrose, butter and vitamin 
capsules. The diets were designed to provide 0.7 
gm of protein (N X 6.25) and approximately 37.5 
Cal per kilo per day, with the cereal providing 
55, 80 or 100 per cent of the protein. The cereals 
used were both processed and unprocessed oats, 
wheat and corn. The nitrogen of the exploded oat 
cereal (Cheerioats) was utilized as well as the 
nitrogen of rolled oats (mear replacement value, 
101 per cent) under these conditions. Supplementa- 
tion with DL-lysine improved the nitrogen balance 
in every case, the extent of the improvement being 
the same for both of these cereals. Both wheat 
flakes and exploded wheat were inferior to whole 
wheat in maintaining nitrogen balance (mean re- 
placement values of 95 and 84 per cent, resp.), 
indicating damage to the protein in the processing 
of these cereals. Corn flakes and an expanded 
corn cereal (Kix) were approximately equal to 
whole corn in maintaining nitrogen equilibrium 
(mean replacement values of 99 and 101 per cent, 
resp.) under the conditions of this experiment. 
Three of the male subjects were on all of the diets 


FEDERATION PROCEEDINGS 


where the cereal supplied 100 per cent of the pro. 
tein. The mean daily nitrogen balances for thege 
three subjects, arranged in the order of decreasing 
nitrogen balance, were as follows: whole wheat, 
—0.71 gm.; exploded oat cereal, —1.17; wheat 
flakes, —1.19; rolled oats, —1.22; expanded corp 
cereal, —1.55; whole corn, —1.60; corn flakes, 
— 1.67 ; exploded wheat, —2.22. 

The quantitative requirement of the rat for 
magnesium and effects of magnesium deficiency 
in the rabbit. H. O. Kunxet (by invitation) and 
P. B. Pearson. Dept. of Biochemistry and Nutri. 
tion, A & M College of Texas, College Station, 
Diets containing different levels of magnesium 
ranging from 50 to 300 p.p.m. were fed to growing 
rats. When the magnesium is provided as the gul- 
fate, between 150 p.p.m. and 200 p.p.m. is required 
to maintain normal blood magnesium values, 
Slightly lower values may be sufficient to protect 
the animal against vasodilatation and hyperex- 
citability. The magnesium in dried wheat plant or 
as the oxide or carbonate is less efficiently utilized 
than magnesium sulfate. Weanling rabbits fed a 
diet deficient in magnesium exhibit within a period 
of 5 to 6 weeks a syndrome of hyperexcitability, 
convulsions, hypomagnesemia and retardation of 
growth. The addition of magnesium to the diet of 
rabbits that have ceased to grow results in a prompt 
resumption of growth. The vasodilatation charac 
teristic of a magnesium deficiency in rats was not 
observed in rabbits. The magnesium content of 
the whole blood of rabbits on an adequate diet is 
approximately 4.8 mg. % while the level in the 
plasma is about 1.6 mg. %. The plasma magnesium 
reaches a minimum level of about 1 mg. .%’after 
six weeks on the deficient diet. The magnesium 
content of whole blood continues to decline over 4 
longer period of time to a level of approximately 
3.4 mg. % after ten weeks. 

Urinary thiamine and riboflavin excretion of 
children during fasting and under conditions of 
loading test. Wanpva I. Lameck (by invitation), 
Marcarer N. Corye.u (by invitation), Exor 
F. Beacu and Ictr G. Macy. Research Laboratory, 
Children’s Fund of Michigan. During a survey 0 
nutritional status in five institutions the urinary 
excertion of thiamine and riboflavin by 374 chil- 
dren was determined during fasting and for 4 hours 
following an oral dose of 1 mg. of each of these 
vitamins. Fluorophotometric methods were used 
for analysis. The accuracy of short period urine 
collections was verified by simultaneous creatinine 
and total nitrogen determinations. The data revel 
that in children three to seventeen years old, age 
and size have little effect either on hourly fasting 
excretion of B vitamins or response to load tests 
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test excretion data for 5 institutions reveals a 
considerable spread in values which is believed to 
indicate differences in level of tissue saturation 
with respect to thiamine and riboflavin. Average 
fasting hourly thiamine excretions varied from 
43 to 9.7 ug. and 4 hour load test outputs ranged 
from 104 to 189 wg. Corresponding values for ribo- 
flavin were 32 to 55, and 273 to 387 ug, respectively. 
With either vitamin, correlation between fasting 
and load test values was low, Between spring and 
fall, average excretion of thiamine rose from 5.7 
to 8.3 wg. per hour, apparently due in part to sea- 
sonal changes in dietary habit. In one group of 
children a period of dietary improvement was fol- 
lowed by an increase in the average fasting excre- 
tion of riboflavin from 39 to 48 yg. per hour. 

Diet and dose-response of weanling rats to 
intravenous alloxan. GrorcE V. Mann (by invita- 
tin) and Freprick J. Srare. Department of 
Nutrition, Harvard School of Public Health, and 
Department of Biological Chemisiry, Harvard 
Medical School, Boston. The relationship of the 
diabetic response in weanling rats of several strains 





has been determined by measurement of the degree 
and duration of diabetes in animals after a single 
intravenous dose of alloxan monohydrate. Blood 
sugar levels were measured after a 5-hour fast. 
Urine sugar was determined on 24-hour urine col- 
lections. A fasting blood sugar above 150 mg. per 
cent and 24-hour urine glucose above 0.1 gm. was 
considered as an indication of diabetes. A technique 
has been developed with which animals can be in- 
jected rapidly and accurately through a tail vein 
without anesthesia. The following table indicates 
diabetic response with varying dosage levels of 
Xan : 


The diabetic response of young rats after intravenous alloxan 








Dosage No. of rats cs. peemc 
mg./kg. body wt. % % 
30 10 10 0 
40 10 40 0 
50 9 70 0 
60 10 90 0 
70 32 97 7 














* Due to toxic effects of alloxan upon liver and kidneys. 


The fluctuation of incidence of diabetes after a 
given dose of alloxan has been found to be related 
to the nature of the diet fed. It has been found that 
isocaloric substitution of carbohydrate with pro- 
tein increases the survival rate of the animals. Sub- 
stitution of 1% sodium chloride for drinking water 
lowers the survival rate irrespective of the protein 
level of the diet. A natural diet (Gaines Dog Meal) 





with 25% protein allows a higher survival rate than 
asynthetic diet containing 45% protein. 
Food fermentation as a preventive of furun- 
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culosis. J. F. McCienpon. Hahnemann Medical 
College, Phila. With the development of canning 
and soft drinks, the eating and drinking of food 
products preserved by fermentation has decreased 
whereas the percentage of calories from sugar and 
bread have increased, especially during the meat 
shortage. There are mild diabetics whose only 
symptom is furunculosis. One such was observed 
for the last 30 years in relation to the effect of diet, 
insulin, sulfanilamide, sulfathiazole and penicillin. 
A high fat-meat diet was tried for a few years, then 
a low available-sugar diet for 2 years and a low 
cellulose-hemicellulose diet for a number of years. 
Since it was found that acetate injected into the 
blood stream is rapidly metabolized and since 
acetate is produced and absorbed by the 50-litre 
rumen of a sheep, a 50-litre crock was used in the 
fermentation of human food. Since the furuncu- 
losis was seasonal, i.e. during the summer when 
outdoor work and fresh fruits and vegetables 
stimulated the appetite, the experiments were 
confined chiefly to the removal of sugar from the 
food by fermentation and the substitution of 
pickles for part of the bread of the diet. (On a diet 
containing coarse corn and leafy vegetables con- 
siderable fermentation occurs in the gut and it 
seems probable that thiamin, riboflavin, panto- 
thenic, nicotinic and folic acids and biotin may be 
synthesized by bacteria in the gut and absorbed 
from dead bacteria.) This diet shrinks the skin and 
reduces body weight and prevents furunculosis. 
Return to a high available carbohydrate diet re- 
verses all these effects. 

Calcium requirements of seven adolescent girls. 
Bruta V. McKay (by invitation), Mrs. ELEANOR 
SmitH (by invitation), and Janice M. Smirtu. 
Agricultural Experiment Station, Dept. of Home 
Economics, University of Illinois, Urbana, Illi- 
nois. Seven girls, 12-13 years of age, selected on 
the basis of physiological maturity and willingness 
to cooperate served as subjects. Continuous cal- 
cium, nitrogen and phosphorus balance determina- 
tions were made for 79 days during the summer of, 
1946. Four levels of calcium were fed during con- 
secutive 20-day periods. The basal diet, composed 
of a variety of natural foods, furnished, on the 
average, 183 mg. calcium daily. To this were added 
homogenized milk and ice cream in quantities to 
supply the following average amounts of calcium 
daily : Period I, 1.995; Period II, 2.303 ; Period III, 
0.935 and Period IV, 0.455 grams. The average daily 
retention for the seven girls was as follows: Period 
I, 0.420; Period II, 0.463; Period III, 0.224 and 
Period IV, 0.035 grams. Individual data were used 
to determine values for utilization of milk calcium 
and resulting daily calcium requirements according 
to the technique of Holmes et al (J. Nutrition 
31: 127,1946). The percentage utilization of calcium 
from milk and ice cream was 23.1, 39.0, 40.1, 30.3, 
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34.1, 40.0 and 54.2 for each of the seven subjects. 
Four of the girls showed maximum calcium reten- 
tions and their calculated daily calcium require- 
ments were 1.009, 1.654, 1.113 and 0.700 grams. The 
low figure resulted from the observed high utiliza- 
tion value of 54.2%, not from a lowered retention. 
One of the the three remaining girls did not exhibit 
maximum calcium retention and the other two were 
doubtful. Nitrogen and phosphorus data will be 
reported later. 

Effect of arginine on urinary output of 17- 
ketosteroids in a patient with myotonia atrophica. 
A. T. Mituorar. Depts. of Psychiatry and Medi- 
cine, Cornell Univ. Medical College, the Russell 
Sage Inst. of Pathology and the New York Hospital, 
New York, N. Y. A man aged 46 with moderately 
advanced myotonia atrophica showed generalized 
muscular wasting and advanced testicular atrophy. 
The average daily urinary outputs of preformed 
creatinine and creatine were 0.750 and 0.2000 gm. 
respectively. The BMR was —26 per cent. The 
concentration of free cholesterol in the blood serum 
was 183 mg. per cut; the level of cholesterol esters 
was 467. Examination of the semen showed azoo- 
spermia. The daily urinary output of 17 Keto- 
steroids was only 3.66 mg. Delta-tocopherol in 
dosages of 500 mg. daily for a period of 7 weeks 
induced no demonstrable changes except an in- 
crease in androgen-output to a level of 5.95 mg. 
Administration of delta-tocopherol was stopped 
and L (+) arginine mono-hydrochloride was given 
daily in amounts of 2 gm. for 4 days, 6 gm. for 6 
days, and subsequently in amounts of 12 gm. 
daily. On the 9th day of arginine feeding the urinary 
output of 17 Ketosteroids was 6.30 mg. and on the 
2ist day the output had increased to 8.72 mg. 
No effect on output of preformed creatinine and 
creatine, BMR, or blood cholesterol was observed. 
When considered together with the observations of 
Kochakian and Fraenkel-Conrat, Simpson and 
Evans that testicular and adrenal cortical hormones 
increase arginase activity, these findings suggest 
that arginine and arginase are important com- 
ponents of the mechanism regulating production 
of these hormones. , 

Studies of the occurence of diketo-l-gulonic 
acid, dehydro-l-ascorbic acid and l-ascorbic acid. 
Mary B. Mits (by invitation), CaarLtorre M, 
Damron (by invitation), and JosepH H. Roe. 
Department of Biochemistry, School of Medicine, 
George Washington University, Washington, D. C. 
The 2:4-dinitrophenylhydrazine procedure has 
been made the basis of a method for the determina- 
tion of diketogulonic acid, dehydroascorbic acid 
and ascorbic acid in the presence of each other. A 
difficulty is the extraction of tissues without pro- 
ducing a change in the partition of the three com- 
pounds. This is overcome by grinding the tissues 
under 10 per cent SnCl. in 5 per cent HPO; solu- 
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tion, then diluting the slurry with 5 per cent HPO, 
solution until the SnCl, has a final concentration 
of 0.5 per cent. This method has been applied tg 
the analysis of plant and animal tissues. Diket 
gulonic acid does not occur in the tissues of the 
normal guinea pig in amounts determinable by this 
method. Dehydroascorbic acid has been obseryej 
in very small amounts in guinea pig tissues but it 
is uncertain whether this is a true finding or the 
result of oxidation of ascorbic acid during extra. 
tion. Fresh foods from the market may show the 
presence of small amounts of dehydroascorbic acid 
or they may not contain any of this compound, 
Processed and dehydrated foods usually show the 
presence of small quantities of diketogulonic acid 
and considerable amounts of dehydroascorbic acid. 


The gradual loss of total ascorbic acid and the rate §. 


of change in the partition of ascorbic acid, dehydn. 
ascorbic acid and diketogulonic acid in kale, orange 
juice, and potato slurry in the ice box have been 
studied. 

Inadequacy of thymine as a nutritional factor 
for reproduction and lactation in the mouse, 
LEonorA MIRONE (by invitation) and Leopotp R. 
CrereceDo. Department of Biochemistry, Fordham 
University. The ability of thymine to substitute 
for pteroylglutamic acid in reproduction and lacta- 
tion in the mouse was investigated in this labor- 
tory. This seemed of interest since Spies, T. D. 
et al. (Southern Med. J., 39: 269, 1946) reported 
that thymine was beneficial in human anemias. 
To the basal diet R-5(a) 6 grams of thymine (diet 
RT-5) were added in lieu of 10 mg. of pteroylglu- 
tamic acid (diet RS-5(10)). Sixteen females which 
had been maintained on the basal diet R-5(a) since 
weaning and which represented three different 
strains of mice were fed diet RT-5 at mating. The 
results obtained are summarized below. 














Diet Successful] Litters Litter | Weaning 

2 gestation | weaned size weight 
% | % & 
eer 61 | 33 5.5 7.5 
I recs 70 45 6.3 6.7 
RS-5(10) ee ete 82 70 6.3 8.5 











The findings indicate that thymine can not sub- 
stitute for pteroylglutamic acid as a nutrition 
factor for reproduction and lactation in the mouse 
when fed during gestation and lactation. Recently 
Petering, H. G. and Delor (Science, 105: ii, 
1947) reported the inability of thymine to sub 
stitute for pteroylglutamic acid in the rat. 
Studies on fat digestibility ; the effect of melting 
points and dietary calcium and magnesium levels. 
Marcaret G. MorEnousgE (by invitation), AMBER 
Lienc-SHAN CHENG (by invitation) and Hanrst 
J. Deve, Jr. Univ. of Southern California School 
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93: 187, 1947) have shown thai with melting point 
increase above 50°C. a decrease in total digesti- 
bility occurs with an increase in the per cent of 
gap in the unabsorbed fat residue. The present 
investigation is a study of the effect of calcium and 
magnesium in the diet on the digestibility of nat- 
ural and synthetic fats of various melting points. 
The food consumption of female rats maintained on 
diets containing 15% fat with or without added 
calcium and magnesium was recorded. The fat 
digested was measured by subtracting neutral 
fat, fatty acids and soaps extracted from fecal 
residues from the fat consumed. Corrections for 
endogenous fecal fat were made. The digestibility 


‘of partially hydrogenated lard (M. P. 55) decreased 


from 75 without to 60% with the inclusion of cal- 
cium and magnesium. In the latter case a large 
proportion of the unabsorbed fat appeared as soaps. 
The digestibility of a blended lard (M. P. 48) 
averaged 95% and was independent of the dietary 
salt levels. However, the digestibility of synthetic 
triglycerides melting at this level decreased with 
the addition of the divalent ions. Trilaurin (M. 
P. 47) averaged 95% digestibility without and 
only 71% with the salt addition. The correspond- 
ing changes in the digestibility of trimyristin, 
tripalmitin, and tristearin were 77 to 38, 28 to 14, 
and 19 to 11 per cents without and with the salts 
respectively. 

Studies of thiamine deficiency in C3H mice. 
Harotp P. Morris, Crema S. Dusnix, and 
ToetmMa B. Dunn. National Canger Institute, 
US.P.HS., Bethesda, Md. The addition of a 
small amount of thiamine toa diet devoid of thia- 
mine resulted in relative good growthof young mice 
fora few weeks, followed by a decline in weight, 
development of clinical symptoms of thiamine de- 
ficiency which terminated in death of the animal 
unless the mice received thiamine supplements. 
This syndrome has been designated chronic thia- 
mine deficiency. Gross and histological changes 
were observed in mice subject to this slowly pro- 
duced thiamine deficiency. The changes were 
characterized by an absence of spermatogenesis, 
by muscular degeneration and by hemorrhages in 
the mid-brain but by an absence of histologic 
changes in other parts of the nervous system. The 
relation of enforced food restriction on survival, 
body weight and other changes observed in chronic 
thiamine deficiency will be discussed. Some quan- 
titative values for the amount of thiamine required 
for growth and maintenance of body weight will be 
given for C3H mice. 

Composition of Central American foods. I. 
Honduras. Hazet E. Munse i, Rosert 8S. Harris 
and Lovuts O. Wiii1aMs (by invitation), with the 
technical assistance of Louise Guixp (by invita- 
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tion), GERTRUDE NIGHTINGALE (by invitation) and 
CyrntHia TROESCHER (by invitation). Nutri- 
tional Biochemistry Laboratories, Massachusetts 
Institute of Technology. For the establishment of 
a sound program of food production and food con- 
sumption it is important to know the composition 
of the indigenous foods which are, or can be, grown 
in the area. On this basis a long range study of the 
composition of foods grown in Central America is 
underway. Specimens are collected and identified 
by a botanist, samples representative of the edible 
portion are stabilized and shipped by air express to 
Cambridge. Whenever possible a record is made of 
the soil type, annual rainfall, altitude and whether 
the sample was grown on fertilized land. A compari- 
son of the data from similar samples may give in- 
formation on the relative importance of genetic 
and non-genetic factors in determining the com- 
position of edible plants. Moisture, nitrogen, ether 
soluble fraction, crude fiber, ash, calcium, phos- 
phorus, iron, carotene, thiamine, riboflavin, niacin 
and total ascorbic acid content are being measured. 
In the present report the results of analyses of 129 
samples of 85 plants collected in Honduras are 
presented. 

Response of leukopenia and granulocytopenia 
in sulfathiazole-fed rats to pteroylglutamic acid 
and to parenteral liver extracts. CHarLes W. 
Musu#etr (by invitation) and Gtapys A. Emerson. 
Merck Institute for Therapeutic Research, Rahway, 
N.J. Treatment of rats, which had developed leu- 
kopenia and granulocytopenia while maintained 
on a purified diet containing 1% sulfathiazole, with 
either pteroylglutamic acid or purified liver ex- 
tracts containing the antipernicious anemia factor 
resulted in a prompt restoration to normal of the 
white cell numbers. A significant increase in reticu- 
locytes was observed also. Differential counts on 
femoral bone marrow of rats treated with the liver 
preparations revealed a picture similar to that 
seen in animals given pteroylglutamic acid. In 
contrast to the untreated rats which had a pre- 
dominance of erythroid elements in the ‘botfe 
marrow and few or no polymorphonuclear leuko- 
cytes, the treated animals had relatively more 
myeloid cells, including a large number of seg- 
mented neutrophiles. This resulted in an increased 
myeloid-erythroid ratio. Microbiological assays of 
the liver extracts failed to show the presence of a 
sufficient amount of pteroylglutamic acid or its 
conjugates to account for the hematopoietic re- 
sponse observed. The leukopenia and granulo- 
cytopenia found in rats given a purified diet of low 
protein content, similar to that used by Daft could 
also be corrected by injections of the highly puri- 
fied liver extracts. 

Nutrients required by the rat for reproduction 
and lactation. B. L. O’DExL (by invitation) and 
A. G. Hoaan. Department of Agricultural Chem- 
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istry, University of Missouri, Columbia. Rats from 
the stock colony were placed on a synthetic ration 
composed of acid washed casein, cerelose, wood 
pulp, salts, lard, vitamins A, D, E, and K, thia- 
mine, riboflavin, pyridoxine, and calcium panto- 
thenate. All of the surviving offspring were allowed 
to remain with the dam for four weeks. On the basal 
ration 48 per cent of the young were weaned with 
an average weight of 42.2 g. The weaning percent- 
ages and weaning weights resulting from the addi- 
tion of various vitamin combinations were as 
follows: Niacin, 34%, 37.6 g.; choline and niacin, 
51%, 48g. ; biotin, choline, and niacin, 66%, 46.9 g.; 
pteroylglutamic acid, biotin, choline, niacin and 
ascorbic acid, 75%, 56.4 g.; inositol, pteroylgluta- 
mic acid, biotin, choline, niacin and ascorbic acid, 
71%, 56.3 g.; inositol, biotin, choline, niacin, and 
ascorbic acid, 62%, 53.2 g. When the casein was 
extracted with alcohol the response was 74%, 52.6 
g.; when lactalbumin was substituted for casein 
the response was 66%, 51.0 g. In other trials the 
amount of vitamin A in the diets varied from 100 
to 2000 I. U. per 100 g. and the amount of vitamin 
E from 0.5 to 2.5 mg. Of 1628 young rats born to 
dams receiving pteroylglutamic acid, only 2 or 
0.12% developed hydrocephalus. Of 2134 young 
born to dams which did not receive the vitamin, 
22 or 1.03% developed hydrocephalus. There was 
no correlation between any of the other dietary 
modifications mentioned and the incidence of 
hydrocephalus in the young. 

Haemoglobin levels by age and sex. L. B. Perr 
and G. F. Oaitvie (by invitation). Nutrition 
Division, Department of National Health and 
Welfare, Ottawa, Canada. Although haemoglobin 
estimations have been used for a century and are 
important in nutrition surveys, data are difficult 
to interpret for several reasons: (1) methods in 
common use differ widely in their accuracy, some 
being quite unsuitable; (2) results expressed in 
percentages may not be clear since at least 5 
different percentage standards are in use; (3) 
there is no really ‘“‘normal’’ value and little infor- 
mation is available on ranges, to be expected in a 
mixed population, especially at different ages. In 
the course of doing nutrition surveys in many parts 
of Canada, thousands of haemoglobin estimations 
have been made on people of all ages, using one 
photoelectric apparatus. This paper reports some 
of the sources of error involved in haemoglobin 
estimations generally, and the results tabulated 
by age and sex of 3,148 estimations from age 1 to 79. 
While the averages found are not suggested as 
necessarily ‘“‘normal’’, yet they represent the most 
widespread collection of figures in Canada on 
unselected people, obtained by the same procedure. 
As has been shown before, male haemoglobin levels 
gradually rise to a peak about age 20; in this report 
the peak average was 14.5 grams. Female levels 
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showed no such consistent rise with age, although 
the averages found for different age groups varied 
from 12.3 grams to 13.2. The use is advocated of 
distribution curves rather than averages or per. 
centages in recording low haemoglobins for surveys, 

The effect of vitamin therapy upon serum blood 

levels. H. B. Prerce, R. F. Krause (by invita. 
tion), J. H. Browe (by invitation), Susay 
MErRow (by invitation) with the technical aggis- 
tance of C. A. NEWHALL (by invitation), T. H. 
Harwoop (by invitation), Harrie Kapian (by 
invitation), ANNE Baker (by invitation), Jeay 
PARKER (by invitation), LoRRAINE CARPENTER 
(by invitation). Departments of Biochemistry, 
Medicine and Anatomy, College of Medicine, 
University of Vermont, Burlington, Vermont. 
Vitamin therapy has been used for one year with 
a group of school children having all degrees of 
several lesions assigned to a deficiency of one or 
more vitamins. Niacinamide, riboflavin, ascorbic 
acid and vitamin A are being given to treat lesions 
generally attributed to their respective deficien- 
cies. Blood samples have been analyzed three times 
during the year, in winter, spring and fall, accord- 
ing to the microchemical methods of Bessey and 
associates. Therapy with vitamin C resulted ina 
rapid and marked increase in serum ascorbic acid 
levels ; however, in vitamin A therapy, serum levels 
of this vitamin did not rise as rapidly or as high 
proportionately. The percentage of children on 
A therapy showing increased blood levels of vita- 
min A was less than that noted for vitamin C in the 
ascorbic acid group. In all therapy groups serum 
ascorbic acid and vitamin A levels are highe than 
in control groups regardless of the vitamin used 
for therapy. Control groups continue to show a high 
percentage of children with low serum values of 
ascorbic acid, vitamin A and carotene. Computa- 
tions derived from food intakes show that greatest 
inadequacies in the diet are vitamin A and ascorbic 
acid. 

Pantothenic acid requirement of adrenalecton- 
ized rats and its relation to the white blood cells. 
ELaIne P. Raut, Mary E. Dum (by invitation), 
and Pau Rors (by invitation). Department of 
Medicine, New York University College of Medi- 
cine. Previous observations (Ralli, Endocrinology, 
1946) have shown that following adrenalectomy in 
rats survival was greatly prolonged when large 
amounts of pantothenic acid were added to the diet 
(4 to 6 mg. daily). The present studies are con 
cerned with establishing the minimal dose 0 
pantothenic acid required for prolonged survival. 
Observations have also been made on the total 
white blood cell count and the per cent of lympho 
cyte and polymorphonuclear cells in normal rats 
on the diet deficient in pantothenic acid and in rats 
after adrenalectomy when the diet was either 
deficient or supplemented with varying amounts 
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of pantothenic acid. At the present time the doses 
of pantothenic acid that have been tested are .03 
mg., 1 mg., and 2 mg. daily. On the first two 
amounts the mean survival was 14 days, witha S.D. 
+4.3,and 13 days witha S.D. + 1.9, respectively. 
On 2 mg. 50 per cent of the rats have survived more 
than 20 days. This dose is apparently not as effec- 
tive as the original massive doses used (4 to 6 mg. 
daily). Further experiments on graded doses of 
pantothenic acid are in progress, The total white 
blood cell count increased after adrenalectomy toa 
significant extent in the rats receiving pantothenic 
acid. There was also an increase in the white blood 
cells in the adrenalectomized deficient animals, 
but this was not statistically significant. The total 
lymphocytes per cubic millimeter were signifi- 
eantly increased in all groups following adrenalec- 
tomy. 

Southern peas as a source of protein for growth. 
L. R. Ricnarpson. Department of Biochemistry 
and Nutrition, A & M College of Texas, College 
Station. Southern peas (table varieties of the 
cowpea) were compared with English peas, pinto 
beans, lima beans, egg albumen and casein as a 
source of protein for growth for rats. The legumes 
furnished all the protein in a purified diet at a 
level of 10% protein. The vitamins were supplied 
as an A-D concentrate and as pure compounds. 
There were 8 rats in each test and the experimental 
period was four weeks. Cooking did not improve 
either the Southern peas or the English peas as the 
same gains were obtained with the raw peas as with 
the cooked peas in each case. However, the rats 
fed English peas gained twice as much as those fed 

‘Southern peas. Those fed raw lima beans and raw 
pinto beans lost 12 to 16 grams, while those fed 
cooked lima beans and cooked pinto beans gained 
25and 10 grams, respectively. The gain on Southern 
peas was equal to that of the rats fed cooked lima 
beans, Supplementing the cooked legumes with 
0.2% of DL-methionine increased the gains 2 to 3 
times. The average gains were 76, 72, 52 and 46 
grams, respectively, when lima beans, English peas, 
pinto beans and Southern peas were supplemented 
with methionine. In tests with Southern peas and 
pinto beans 0.1% of methionine was inadequate 
and 0.3% was no better than 0.2%. The gain was 
56 grams when the diet contained 10% of egg albu- 
men, 34 grams when it contained 10% casein and 
96 grams when it contained 20% casein. 

The riboflavin content of the diet and leg 
trouble in broad breasted bronze turkeys. L. R. 
Ricuarpson, R. M. Suerwoop (by invitation), 
H. L. German (by invitation), Departments of 
Biochemistry and Nutrition and Poultry Hus- 
bandry, A & M College of Texas, College Station, 
Texas. The effect of a border line amount of ribo- 
flavin on leg disorders in broad breasted Bronze 
turkeys was tested with four diets. The constant 
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components of Diets A, B and C were yellow corn 
meal, wheat shorts, wheat bran, soybean meal, 
bone meal, vitamins A and D, manganese sulfate 
and choline. Crystalline riboflavin was added so 
that Diet A contained an average total of 1.68 mg. 
of riboflavin per pound. Diet B contained 1.33 mg. 
and Diet C contained 2.5 mg. Diet D was high in 
animal protein and contained an average of 2.04 
mg. of riboflavin per pound. A total of 7 out of 31 
or 22.6 per cent of the turkeys fed Diet A, and 9 out 
of 38 or 23.7 per cent fed Diet B developed some 
form of leg trouble by the end of the 23rd week. 
The symptoms appeared first when the turkeys 
were 13 weeks old. There were no leg abnormalities 
in the 64 turkeys which received Diet C or D. 
Seven of the affected birds were each given 9 doses 
of 5.0 mg. of riboflavin. One did not recover. One 
recovered in 2 days and the other five recovered in 
3 to 4 weeks. Commercial feeds from 2 farms where 
there was a severe outbreak of leg trouble contained 
1.49 and 1.78 mg. of riboflavin per pound. These 
data together with those obtained in the laboratory 
indicate that leg trouble in turkeys may be due in 
part to an inadequate supply of riboflavin. 

The effect of pantothenic acid decficiency on 
acetylation in rats. THomas R. Riaes (by invita- 
tion) and D. Marx Heastep. Dept. of Nutrition, 
Harvard School of Public Health and Dept. of 
Biological Chemistry, Harvard Medical School, 
Boston. Lipmann et al. have studied in vitro 
acetylations of choline and sulfonilamide, and have 
concentrated the coenzyme (designated coenzyme 
A) necessary for the reaction (J. Biol. Chem., 
160: 173 (1945) ; 162: 743 (1946) ; Federation Proc., 
5: 145 (1946)). Since these concentrates were 
found to contain large amounts of pantothenic 
acid (J. Biol. Chem., 167: 869 (1947)) the present 
studies were undertaken to demonstrate the need 
of this vitamin by rats for normal acetylations in 
vivo. p-Aminobenzoic acid (PAB) was used as the 
test substance throughout. Normal rats were found 
to acetylate nearly 70% of the amount excreted in 
24 hours of a 1 mg. or 2} mg. dose of PAB adntfin- 
istered intraperitoneally. Animals rendered panto- 
thenic acid deficient acetylated only 50% of a 1 
mg. dose and less than 40% of a 2} mg. dose. Simul- 
taneous injection of 1 mg. of calcium pantothenate 
to deficient animals immediately returned their 
acetylation to normal. Investigations also were 
made on the effect on acetylation of added acetate, 
24-hour fasting, size of PAB dose, and of thiamine 
and riboflavin deficiencies. 

Blood constituents of swine in a pantothenic 
acid deficient condition. WALTER C. Russe and 
Artuur E. TEER! (now at the University of New 
Hampshire, Durham, New Hampshire). Depart- 
ment of Agricultural Biochemistry, New Jersey 
Agricultural Experiment Station, Rutgers Uni- 
versity, New Brunswick, New Jersey. Inanattempt 
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to characterize the pantothenic acid deficiency in 
swine, determinations were made of certain nitro- 
genous, lipid, and inorganic constituents of the 
blood. In comparison with the positive controls, 
creatinine and serum sodium of the deficient 
animals showed a tendency toward lower values 
and for serum chloride, a lower trend was evident 
in some animals but not in others. Creatine and 
serum protein values were higher for the deficient 
animals. For both groups, blood potassium showed 
a downward trend with age, the value becoming 
lower for the deficient animals as the deficiency 
developed. Following an initial rise for both the 
control and deficient groups, the plasma levels of 
total lipids, total cholesterol, cholesterol esters, 
and free cholesterol of the deficient animals became 
lower at 80 to 90 days of age and remained so 
throughout the experiment. Between 105 and 164 
days of age, the close of the experiment, the average 
values for total lipids, total cholesterol, cholesterol 
esters and free cholesterol were 35, 37, 34, and 57% 
less, respectively, than those of control animals. 
The significance of these, observations in the 
metabolism of the domestic pig will be discussed. 

The tryptophane requirement for growth of 
the rat. W. D. Satmon. Laby. of Animal Nutritton, 
Alabama Polytechnic Inst., Auburn. The minimum 
tryptophane required for a normal rate of growth 
of the Alabama Agricultural Experiment Station 
(AES) strain of rats was determined. The basal 
diet contained tryptophane-free casein hydrolysate 
equivalent to 12% of casein, corn grits 40%, salts 
4%, cystine 0.8%, choline chloride 0.2%, sucrose 
to 100%, and the known essential vitamins except 
nicotinic acid. The addition of 0.2% pu-trypto- 
phane made the diet adequate for normal growth; 
0.18% was inadequate. When 20 mg. nicotinic acid 
was added per kg. of diet, 0.1% pi-tryptophane was 
adequate for normal growth. When 9% of casein 
was substituted for the casein hydrolysate in the 
basal diet, 0.06% pi-tryptophane or a total trypto- 
phane content of 0.205% was adequate for normal 
growth in the absence of nicotinic acid. However, 
15% of casein in the diet did not furnish sufficient 
tryptophane for normal growth in the absence of 
nicotinic acid, although this amount of casein 
supplied 0.235% tryptophane. Moreover, when 
nicotinic acid was added to the casein hydrolysate 
diet, supplementation with 0.1% pi-tryptophane 
was more effective than the same amount of trypto- 
phane supplied in the form of casein. 

Effects of gelatin, glycine and pyridoxine on 
tryptophane and nicotinic acid metabolism in 
humans. HERBERT P. Saretrand Grace A. Goip- 
smitH. Nutrition Research Laboratory, Tulane 
University School of Medicine, New Orleans. 
The addition of 20 gm. of gelatin per day for 10 
days to a wheat diet providing about 40 gm. of 
protein and 6 mg. of nicotinic acid daily (J. Biol. 
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Chem., 167: 293, 1947) has no effect upon the 
urinary excretion of N’-methylnicotinamide (N’. 
Me) or of 4-pyridoxic acid. There is a decrease in 
excretion of tryptophane and indoleacetic acid-like 
compounds related to tryptophane. The simul- 
taneous addition of 200 mg. of dl-tryptophane with 
this gelatin results in an increased excretion of 
N’-Me and tryptophane with 10 change in 4-pyri- 
doxic acid. When 5 mg. of pyridoxine is also in. 
corporated into this diet, the excretion of N’-Me 
is decreased and that of 4-pyridoxic acid increased, 
The addition of 20 gm. of glycine per day for 10 
days to the original wheat diet does not affect the 
excretion of N’-Me or 4-pyridoxic acid, but does 
lead to an increase in tryptophane excretion. The 
glycine ingestion results in larger increases in 
urinary nitrogen than does the gelatin. Subjects 
on a corn diet, in which three-fourths of the un- 
enriched flour of the wheat diet is replaced by corn 
meal and grits, show somewhat similar responses 
when pyridoxine, gelatin, or gelatin and trypto- 
phane are added. 

The double strain phenomenon: Biological 
basis of the nutritional effect in natural resistance 
to infection. Howarp A. Scunerper. The Rocke- 
feller Institute for Medical Research, New York, 21, 
N. Y. The resistance of mice to infection with 
Salmonella typhimurium, arranged by either gene- 
tic or nutritional means, has been found to be de- 
pendent upon the presence of some avirulent cells 
in the heterogeneous infecting inoculum. This 
fact has led to the separate use of avirulent and 
virulent cultures in the infection procedure. By 
controlling the dose and the time interval bety'een 
the separate injection of avirulent and virulent 
cultures, the effect of diet on survivorship has been 
analyzed and an optimum infection procedure 
selected at which the dietary effect is maximal. 
The assay of foodstuffs for nutrients capable of 
influencing an infection has thus become a practic- 
able matter. Such diet-infection experiments are 
now performed by injecting the mice intraperi- 
toneally with 10° viable cells of an avirulent strain 
of S. typhimurium and after 24 hours re-injecting 
the mice with 10° viable cells of a homologous viru- 
lent strain. The results of fractionation of food- 
stuffs for resistance and susceptibility factors will 
be presented. 

Effect of phytate and other food ingredients on 
the absorption of radioactive iron. Leon M. 
SHarPE (by invitation), Ropert S. Harkis, 
WENDELL C. Peacock (by invitation),and RicuaRD 
C. Cooke (by invitation). Departments of Food 
Technology and Physics, The Massachusetts Insti- 
tute of Technology and the Walter E. Fernald State 
School. Fifteen boys, 12 to 17 years old, living in a? 
institution, were fed breakfasts of the following 
test meals: I, 200 ml. water; II, 200 ml. milk; Il], 
200 ml. milk plus 234 mg. phytic acid as the sodium 
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salt; IV, 200 ml. milk, plus 234 mg. phytic acid as 
in rolled oats (285 gms.) ; V, 200 ml. milk, plus 285 
gms. rolled oats, 150 ml. tomato juice, 75 gms. egg 
omelet and 56 gm. white bread. Total iron content 
of all meals was equalized with V at 8.31 mg. using 
FeCl;. Ascorbic acid (32 mg.) added to reduce all 
iron to ferrous form. Iand II contained no phytate. 
Fe* and Fe®® were used alternately. No food was 
eaten before or until five hours after the test meals. 
Radioactive iron absorption was calculated from 
activity of hemoglobin, plasma volume and hemato- 
crits. Maximum radioactivity of the hemoglobin 
was reached within 10 days after feeding. Average 
percentage of ingested iron appearing in the 
hemoglobin was: I, 12.4; II, 7.7; III, 0.8; IV, 4.8 
and V 2.5. Sodium phytate markedly affected iron 
absorption and is five times more reactive than that 
in oatmeal. Milk and milk plus oatmeal decreased 
iron absorption by 4rd and rd, respectively. 
Thus phytate-free milk interfered with iron ab- 
sorption nearly as much as phytate-rich oatmeal. 

Physical factors influencing dental caries in 
the cotton rat. J. Knox Smiru, E. Porrs ANDER- 
son, Marie Zeppiin, C. A. ELveHsEM and Pau 
H. Puiturrs. Department of Biochemistry, Uni- 
versity of Wisconsin, Madison, Wisconsin. In the 
production of dental caries in the cotton rat there 
were certain results which could not be explained 
in terms of the dietary constituents. Consequently 
the effect of the physical state of the ration was 
more thoroughly investigated. Since milk seemed 
to offer protection against dental caries even when 
fed along with solid cariogenic rations, diets were 
used which could be fed in the solid form or liquid 
form. Dry whole milk (Klim), dry skim milk plus 
butter, and a casein sucrose diet were used in the 
study. When any of the above diets were recon- 
stituted with water and fed; a very great reduction 
in carious lesions were noted compared to the cari- 
ous lesions of the control animals. The particle size 
of the ration was found to be important. A ration 
containing 67% carbohydrate (} dextrin, } sucrose) 
diet was used. The dextrin in the diet was fed as 
coarse or floured. The floured dextrin ration re- 
sulted in over twice the amount of dental caries. 
Caloric restriction studies have also been made. 
It has been observed that a considerable reduction 
of carious lesions can be obtained by restricting the 
food intake of cotton rats. 

A new dairy food. BarNnetr Sure. University 
of Arkansas, Fayetteville. The dairy food consists 
largely of various milk solids, supplemented with 
dried brewers’ or cultured yeasts, iron and calcium 
salts, and enriched with vitamins A and D. It hasa 
protein content of 21.8%; a water content of 
54% ;a mineral content of 4.3% ; anda fat content of 
about 3.5%. Twenty four albino rats have made 
excellent growth during an eight week period when 
this food served as the only sources of proteins, fat, 
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minerals, vitamins and calories. In other words, 
it is a complete food. Over 200 pounds of this food 
have been canned to-date and the canned product 
has kept well over four months, being just as fresh 
and moist after this period as the day after canning. 
About 400 test meals have been now completed with 
children and adults ranging in ages from 2 to 75 
years who have found the basic food and the food 
products prepared from it very palatable. The 
dairy food has been served as fried patties in sand- 
wiches, as dairy loaves, as dairy balls with Spanish 
sauce and spaghetti, and as croquettes. The loaves 
and dairy balls have distinct meaty taste. Because 
of the low cost of the ingredients, it should be pos- 
sible to make this dairy food available here and 
abroad at relatively low prices to the consumer. 

Biological value of proteins in food yeasts. 
Barnett Sure and Frances House (introduced 
by Barnetr Sure). University of Arkansas, 
Fayetteville. This work was carried out on albino 
rats with the Mitchell method for nitrogen balance 
studies. Three dried food yeasts (Anheuser-Busch) 
were studied: brewers’ yeast, K; and cultured 
yeasts, G and 300. On a 5 per cent protein level, 
the biological values and true digestibilities were 
respectively, as follows: yeast K, 66.3 and 91.4; 
yeast G, 69.8 and 91.3; and yeast 300, 71.2 and 92.2. 
On a 8 per cent protein level, the biological values 
and true digestibilities were respectively, as 
follows: yeast K, 65.6 and 88.4; yeast G, 68.1 and 
86.4; and yeast 300, 73.1 and 87.9. 

Evaluation of adequate protein nutrition. 
P. Swanson, W. W. Smiru, (by invitation), 
M. Brusu, (by invitation), and H. Merriam, 
(by invitation). The Nutrition Laboratory of the 
Iowa Agricultural Experiment Station, Ames. 
In an attempt to define adequate nutrition with 
respect to protein in the albino rat, biochemical 
and physiological measurements that may serve as 
indices of protein nutrition have been made on 
50 healthy stock rats. These data have been cor- 
related with other information obtained in meta- 
bolism experiments. The quantity and quality,of 
the dietary supply of nitrogen needed to support 
this state of nutrition has been studied. Groups of 
animals have been maintained on diets containing 
the single protein, lactalbumin, in concentrations 
ranging ‘from one to 18 per cent of the diet by 
weight. The lowest quantity of lactalbumin capable 
of maintaining the animals in the state of nutrition 
characteristic of the stock controls has been de- 
termined. Studies of the dietary importance of 
various amino acids are in progress at the present 
time. 

Studies in the rat of inhibitors of pteroylgluta- 
mic acid structurally related to this vitamin. 
M. E. SwenpseE1p (by invitation), E. L. Wirr.e 
(by invitation), G. W. Morrscu (by invitation), 
O. D. Brrp and R. A. Brown. The Research 
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Laboratories, Parke, Davis and Co., Detroit, 
Michigan. Several inhibitors of pteroylglutamic 
acid (PGA), active in bacteria, including pterins 
and crude PGA analogues, were administered to 
weanling rats to determine whether they pro- 
duced symptoms characteristic of PGA deficiency, 
viz. reduction in growth rate and decrease in cellu- 
lar elements of the blood. Alleviation or prevention 
of these symptoms by administration of PGA was 
taken as further evidence that the compounds were 
inhibitors of PGA for the animal. Data are pre- 
sented on the following compounds: 2,4-diamino- 
6, 7-diphenylpterideine; 2,4 - diamino - 6,7 - di- 
methylpterideine; 2,4 - diamino - 6,7 - di(4 - amino 
-phenyl)pteridine ; 2 amino - 4 - hydroxy - 6,7 - di- 
phenylpterideine; N - [4 - {[(2,4 - diamino - 6 - 
pteridyl) - methyl] - amino} - benzoyl] - glutamic 
acid (‘‘4-amino pteroylglutamic acid’’); and 4- 
desoxypteroylglutamic acid. By means of an assay 
procedure based on the development of leucopenia 
and/or anemia within a 14-day period in the wean- 
ling rat receiving a purified diet containing suc- 
cinyl-sulfathiazole supplemented with the test 
compound, ‘‘4-amino PGA” was found to be the 
most efficient PGA inhibitor, with 2,4-diamino- 
6,7-diphenyl pterideine also showing a consider- 
able effect. It was found that the amount of PGA 
necessary to counteract increasing levels of ‘‘4- 
amino PGA” was not proportional to the amount o} 
inhibitor. Some evidence was obtained, on the basis 
of leucocyte determinations that a compound show- 
ing inhibition of PGA at a given level will show 
PGA activity at a lower concentration. Under our 
experimental conditions the PGA analogues pro- 
duced both an anemia and leucopenia whereas the 
pterine had a preferential effect on the leucocytes. 
PGA analogues decreased the apparent PGA con- 
tent of the liver while pterins had no such effect. 
The changes in leucocyte and hemoglobin con- 
centrations in 150-180 grams rats receiving a puri- 
fied diet supplemented with ‘4-amino PGA” 
are discussed. 

Influence of pteroylglutamic acid on the syn- 
thesis and action of the antipernicious anemia 
factor. ARNoLD D. Wetcu, Rosert W. HEINLE 
(by invitation), Jack A. PrircHarp (by invita- 
tion), and HERBERT Sa ts (by invitation). Depart- 
ments of Pharmacology and Medicine, Western 
Reserve University School of Medicine. Swine fed 
purified diets containing succinylsulfathiazole and 
an antagonist of pteroylglutamic acid (PGA), 
developed leucopenia and macrocytic anemia with 
megaloblastic hyperplasia of the bone marrow. 
Remission followed the administration of either 
PGA or refined liver extract. Relapses developing 
after liver-induced remissions were refractory to 
liver extract, but subsequently responded to PGA. 
Hematologic remission was induced in one pig by 
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the intramuscular administration of 4 daily 10 
mg. doses of PGA. Four weeks later the maintained 
remission was unaffected by 13 additional doses of 
PGA, but extract prepared from liver (200 gm.) 
removed aseptically was hematopoietically nearly 
inactive in a pernicious anemic patient. After a 
month on the same diet, except that crude casein 
containing extrinsic factor replaced the purified 
casein, the pig was sacrificed and a second liver 
extract was prepared. This invoked, in the same 
patient, a reticulocytosis (12%) without clinica] 
improvement or increase in erythrocyte count; 
extract prepared from normal pig liver caused a 
subsequent reticulocytosis (28%) with striking 
clinical improvement and a prompt increase in 
the number of erythrocytes. Thus, PGA can elicit 
a complete hematopoietic response in a pig ona 
purified diet free of extrinsic factor. If the syn- 
thesis of antipernicious anemia factor is involved 
in this response, little or no hepatic storage of the 
factor occurs. Administration of extrinsic factor, 
without added PGA, results in storage of anti- 
pernicious anemia factor, but the amount is much 
less than in a normal animal. The significance of 
these and other experiments will be discussed. 

Lipid components of skin of dogs on low fat 
diet and dogs receiving lard. H1tpa F. WIEsE (by 
invitation) and ArtLp E. Hansen. Dept. of Pedia- 
trics, Univ. of Texas Medical School, Galveston. 
Lipid studies have been made on the skin of 29 
dogs. These included 9 newborn puppies, 9 young 
dogs on a low fat diet and 11 control dogs who re- 
ceived fresh lard in the diet. All the dogs on the 
fat deficient diet manifested desquamation‘of the 
skin and dry coarse hair which are characteristic 
for dogs receiving this diet. The appearance of the 
skin of the newborn puppies and the dogs receiving 
fresh lard as 29% of their caloric intake was that of 
normal healthy animals. The total fatty acids 
extracted from the skin of newborn puppies showed 
the highest iodine numbers in the three groups of 
dogs, while the fatty acids from the skin of dogs 
on the fat deficient diet were the least unsaturated 
of the group. There was no difference between the 
three groups in the average per cent of cholesteral 
in the skin, but the average cholesterol ester con- 
tent of the newborn puppy’s skin was only 3 of 
the other two groups. In addition, the desquamated 
portion of skin which can be peeled off readily from 
fat deficient animals showed a composition 
markedly different from the skin as a whole. Cho- 
lesterol and cholesterol ester percentages in this 
portion of dry skin are more than seven times those 
of a section of the whole skin. Also the average 
iodine number of the total fatty acids in the 
desquamated tissue falls far below that of any other 
tissue. 
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On the purification of the rickettsia of tsutsuga- 
mushi disease (scrub typhus). CHARLES A. 
BaweY, Frep H. Dierks and James E. Prorritr 
(introduced by A. F. Coca). National Naval 
Medical Center, Naval Medical Research Institute, 
Bethesda, Maryland. A method for the preparation 
of a relatively pure suspension of rickettsia from 
the yolk sacs of embryonated hen’s eggs infected 
with Ricketisia orientalis has been devised. The 
suspension has been used as an antigen in serologi- 
cal studies of scrub typhus immune sera by com- 
plement fixation tests and as a vaccine in immunity 
studies of scrub typhus in the white mouse. 

The isolation and properties of specific antigens 
from variants of Shigella sonnei. Epcar E. 
Baker (by invitation), Exny Prriman and 
WattrHerR F. Gorsen. The Rockefeller Institute 
for Medical Research, and the Mt. Sinai Hospital. 








Variants of Shigella Sonnet have been described 
which are known as Phase I (smooth), Phase II, 
and Rough, and are serologically and morphologi- 
cally distinct. Specific antigens have been isolated 
from the Phase I and II variants which are electro- 
phoretically homogeneous. These antigens appear 
to be lipocarbohydrate-proteins which are toxic 
and highly antigenic in experimental animals. The 
gross chemical properties of the two antigens are 
similar to those obtained from the Flexner group of 
dysentery bacilli, yet their immunological proper- 
ties are distinct and specific. The Phase I antigen 
contains 5.98 and 2.3 per cent nitrogen and phos- 
phorus respectively. The Phase II antigen contains 
5.5 per cent nitrogen and 3.1 per cent phosphorus. 
Antisera prepared by injecting groups of rabbits 
with minute amounts of the purified antigens 
agglutinate specifically the homologous micro- 
Organisms and show no serological crossing with 
organisms of the heterologous phase. From the 
results of these experiments it appears that this 
phase variation is associated with a change in the 
enzyme systems of the microorganism which 
govern the synthesis of the specific somatic antigen. 

A critical analysis of the performance of the 
photronreflectometer in the measurement of 
serological and other turbid systems. EL.Is 
Botron (by invitation), CHarLtes Leong (by 
invitation) and ALAN BoypEN (by invitation). 
Bureau of Biological Research and Department of 
Zoology, Rutgers University. The Libby photron- 
reflectometer (photroner) is a simple, effective 
instrument for the measurement of turbid systems. 
Since it is used as a quantitative tool it is of im- 


AMERICAN ASSOCIATION OF IMMUNOLOGISTS 


301 


THE AMERICAN ASSOCIATION OF IMMUNOLOGISTS 


THIRTY-SECOND ANNUAL MEETING 
Atlantic City, New Jersey, March 15, 16, 17, 18, 19, 1948 


(For possible corrections in any of the following abstracts see the next issue.) 


portance to determine its limitations for the task 
of providing the quantitative data by means of 
which serological problems may be solved. Toward 
this end four photroners were used to measure; 
(1) inorganic precipitates, (2) a non-specifically 
precipitated protein suspension, (3) antigen- 
antibody precipitates. The results of these meas- 
urements reveal some differences in the behavior 
of relatively simple, homogeneous precipitates 
(such as those of clay suspensions) when com- 
pared with complex antigen-antibody precipitates. 
The difference in dielectric properties of the 
precipitates and the fact that the specific antigen- 
antibody precipitate system is a dynamic one may 
account for these differences in behavior of the 
inorganic vs. the specific precipitate system. In 
the latter, the changes in particle size and in the 
rate of size increase, occur in a system of increasing 
total amount of precipitate and influence each other 
in such a way that the net turbidity readings are 
proportional to the actual amounts of precipitate 
formed (‘‘internal compensation’’). Thus it has 
been found that over usual ranges of antibody con- 
centration total turbidity (curve area) is directly 
proportional to the total mass of precipitate 
formed; photronreflectometric measurements of 
antigen-antibody precipitates are relatively in- 
sensitive to moderate changes in particle size; 
the upper limit of instrument response depends 
upon the suspension studied as well as the instru- 
ment used. 

A study on toxins and antigens of S. dysen- 
teriae. DanreL A. Bororr. Camp Detrick, Fred- 
erick, Maryland. Two types of toxin have been 
described by various investigaters working with 
Shigella dysenteriae. One is associated with ‘the 
somatic antigen and is soluble in diethylene glycol, 
while the other is an endotoxin that is precipitated 
from autolysates of these organisms by trichlor- 
acetic acid. Rough variants lack the somatic anti- 
gen but possess the endotoxin. Our investigation 
has revealed, that although the endotoxin from 
smooth variants induces formation of antibodies 
capable of protecting animals against the endotoxin 
of the rough variant, the latter is neither antigenic 
nor serologically active. Chemical analyses of the 
two endotoxins showed that while the nitrogen and 
phosphorus content of both were similar, the endo- 
toxin of the rough variant was poorer in carbohy- 
drate. By means of absorption experiments, the 
intact organisms, a diethylene glycol extract, or the 
trichloracetic acid precipitate from an autolysate 
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of the smooth variant of S. dysenteriae were found 
to induce and react with identical antibodies. 
Antisera to these substances were completely ex 
hausted by absorption with any one of the above 
preparations. These observations are not com- 
patible with the theory of the existence of two or 
more toxins and the view that the somatic antigen 
and the endotoxin are distinct antigenic and toxic 
entities. To explain the phenomena observed, the 
suggestion is offered that there may be only one 
dominant antigen in S. dysenteriae, consisting of a 
complex composed of a toxic non-antigenic protein 
portion and a specific carbohydrate substance that 
is responsible for the serological and immunological 
activity. Presumably, this complex may split into 
various proportions of protein and carbohydrate, 
depending upon the method of treatment, to yield 
products described by various investigators as 
distinct components of S. dysenteriae. 

Characterization of the ‘‘enzymic”’ action of 
influenza viruses on human red cells. B. A. 
Briopy (introduced by THomas FRANcIS, JR.). 
Walter & Eliza Hall Institute, Melbourne, 
Australia. Recent publications from this labora- 
tory have shown that changes in human RBC 
ineluding the removal of virus-receptors and the 
development of ‘‘pan-agglutinability’’ can be pro- 
duced by filtrates of Vibrio cholerae and by the 
viruses of mumps, Newcastle disease, and in- 
fluenza. Considerable evidence has been presented 
which indicates that these alterations of the sur- 
face character of human RBC are the functions of 
an enzyme in the bacterial filtrates and the virus 
particles. This parallelism toa standard ‘‘enzymic’”’ 
action is most clearly seen in that aspect of the 
virus-cell reaction in which concomitantly the 
cell-receptor is destroyed and the virus eluted. 
It will be shown that two capacities of the influenza 
group of viruses (a) the agglutination of RBC, and 
(b) the elution of the virus particles from the RBC 
with concomitant receptor destruction, can be 
dissociated by appropriate treatment. The elut- 
ability of viruses is influenced in general by the 
same treatments and in the same direction as the 
activity of the soluble factor, derived from the 
cholera vibrio. Elutability can be destroyed by 
heating that is without action on the hemagglutinin 
titer ; such heated virus can be liberated from RBC 
to which it is adsorbed by the cholera factor. The 
evidence presented is consistent with the hypothe- 
sis that a factor closely resembling the cholera 
factor is an integral part of the surface of these 
viruses and that it plays an important role in the 
initial virus-cell interaction. 

The effect of certain enzyme inhibitors on the 
activity and growth of psittacosis virus. THomas 
E. Burney (by invitation) and OrviLLe J. GoLus. 
Camp Detrick Frederick, Maryland. The large 
size of psittacosis virus suggests the presence of 
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intrinsic enzyme systems required for its activity, 
Specific group inhibitors were utilized to detect the 
presence of an effect on —SH groups and othe 
enzyme systems. Incubation of psittacosis viryg 
in vitro with these inhibitors at 37°C. for one hoy 
and subsequent titrations of the washed virus jp 
embryonated eggs showed complete or almost com. 
plete inactivation with para-chloromercuribep. 
zoate (.0001 M), hydroquinone (.001 M), proflavine 
(.001 M), atabrine (.001 M), and mercuric chloride 
(.001 M). Iodoacetamide (.0025 M) and 0-iodogo. 
benzoate (.0001 M) produced partial inactivation 
of the virus. Mono-iodoacetic acid, 2,4-dinitp. 
phenol, sodium azide, sodium fluoride, potassium 
cyanide, PABA, and urethane produced no jp. 
activation. Glutathione or cysteine was shown to 
prevent or reverse the inactivating effect of para- 
chloromercuribenzoate on the virus. Dependence 
of the virus on certain extrinsic enzyme systems of 
its host was suggested by reduced yields of psitta- 
cosis virus in tissue cultures which had previously 
been exposed for one hour to 0-iodosobenzoate (.001 
M) or hydroquinone (.001 M). No significant re- 
duction in yield was observed when the remainder 
of the compounds listed above were tested. These 
results point to the importance of —SH containing 
enzyme systems in the activity of psittacosis virus, 
Excretion of antibody in feces and urine and 
its absorption from the bowel. W1LL1AM Burrows, 
Department of Bacteriology and Parasitology, 
University of Chicago, Chicago, Illinois. Antibody 
is shown to be excreted in both urine and feces of 
guinea pigs and man immunized with cholera or 
typhoid vaccine, reaching agglutinin titers of 
1:100 in undiluted morning urine or 24 hour speci- 
mens, and in saline extracts of feces containing 
10-25 mg/ml solids before clarification. Following 
primary inoculation peak titers are independent 
of peak serum titer, appearing in feces, urine and 
serum in that order, suggesting that the excreted 
antibody is not derived from serum antibody. It 
is shown that serum globulin is normally excreted 
by these routes, and antibody titer is a function of 
the relative proportions of normal and immune 
globulin. Fecal and urinary titers decline rapidly, 
disappearing in 3 weeks in the guinea pig and in 
9 weeks in man, but may be maintained by periodic 
reinoculation. Both homologous and heterologous 
serum antibody are excreted in the urine and feces 
following passive parenteral immunization. When 
given by intragastric inoculation, immune globulin 
is absorbed from the gut as demonstrated by the 
titration of antibody, including diphtheria anti- 
toxin, and, in the case of heterologous serum anti- 
body, by the presence of the foreign globulin a8 
shown by the precipitin test, in the serum of the 
recipient. Peak titer in the serum of the recipient 
appears 10-14 days after intragastric inoculation, 
suggesting that the absorbed antibody is stored for 
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g time in tissues other than the blood. Secretion 
jn mucus and transport by lymphocytes are 
d as possible mechanisms of passage of 
gntibody into the bowel from the tissues. 
Diphtheria toxin-antitoxin reaction in human 
antisera. MELVIN Conn and A. M. PaprpENHEIMER, 
Jr. Dept. of Bacteriology, New York University 
College of Medicine. Using quantitative immuno- 
chemical methods to study the diphtheria toxin- 
antitoxin reaction in hyperimmune rabbit, horse 
and human antisera it has been shown that (1) the 
human system resembles that of the rabbit rather 
than that of the horse. (2) The quantitative pre- 
cipitin curve in both human and rabbit systems can 
be described by the equation of Heidelberger and 
Kendall. (3) There are no significant differences in 
the quantitative precipitin curves using antisera 
obtained from persons showing tuberculin type 
hypersensitivity (pseudoreactions) to diphtheria 
toxoid and using antisera from non-sensitive indi- 
viduals. The ability of human antitoxin to give 
a precipitin reaction with toxin is destroyed by 
heating at 56°C. for 30 minutes but its protective 
power is only slightly impaired. The altered anti- 
toxin present in heated antisera can be quanti- 
tatively precipitated on the rabbit toxin-antitoxin 
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precipitate. On fractionation of human antisera 
by means of alcohol at low temperature, following 
the method of Deutsch et al., diphtheria antitoxin 
was found largely in the y2- globulin fraction. 

Complement fixation with soluble antigens of 
Plasmodium knowlesi and Plasmodium lophurae. 
Davis, Bernarp D. (introduced by JvLEs 
Freunp). From the Public Health Research Insti- 
tute of the City of New York, Inc., N. Y.C. 9. 
Soluble antigens prepared from P. lophurae (duck 
blood) and P. knowlesi (monkey blood) fixed 
complement with sera, frequently in high titer, 
of animals infected or immunized with the homol- 
ogous parasites. The lophurae antigen also cross- 
reacted with anti-knowlesi monkey sera, but the 
knowlesi antigen did not react with anti-lophurae 
duck sera. The knowlesi antigen was an (NH,)2SO, 
precipitate from a hemolysate. Lophurae parasites, 
however, yield little antigen to hemolysis or iso- 
tonic extraction. The lophurae antigen was pre- 
pared by 10% NaCl extraction, which not only 
eliminates the undesirable stromata and red cell 
nuclei, but also yields a larger amount of antigen, 
and a less anticomplementary product, than the 
original suspension of parasites. The lophurae 
antigen appears to be associated with intracellular 
particulates; in contrast to the more truly soluble 
knowlesi antigen, it forms an opalescent solution, 
its activity is sedimented at 16,000 rpm and is 
destroyed by lyophilization, and it cannot be ex- 
tracted from parasites treated with 0.1% formalin. 
It fixed complement when tested with a few human 
malarial sera. Much weaker reactions were obtained 
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from a comparable precipitate from normal monkey 
hemolysate, and none from a comparable 10% NaCl 
extract of normal duck red cells. 

Complement activity of sera from healthy and 
sick children. Paut F. pp Gara and Henry P. 
GotpBERG (by invitation). New York Hospital 
and the Department of Pediatrics, Cornell Uni- 
versity Medical College, New York City. Comple- 
ment was titrated by the ‘‘50 per cent Hemolysis 
Method” in sera from 107 children (age range 3 
days to 15 years) who were well at the time of the 
test and for a preceding four-week period. Titers 
ranging from 0.0040 to 0.0069 ml. were found in 
83.5 per cent, higher titers in 6.3 per cent, and lower 
titers in 10.2 per cent. The mean titer was 0.0053 
ml. + 0.00115. There was no relationship between 
complement activity and age, sex or season at which 
the specimen was obtained. Low complement titers 
were found in 20 per cent of children who were sick 
at the time of the test (upper respiratory infec- 
tions, pneumonia, meningitis, rheumatic fever, 
nephritis and other diseases). 

Attempt to produce protection against mosqui- 
toes by active immunization. I. N. Dvsin, 
J.D. Resse (by invitation) and Lors A. SEAMANsS 
(by invitation). Div. of Pathology and Bacteri- 
ology, Univ. of Tennessee College of Medicine, and 
Dept. of Health and Safety, Tennessee Valley 
Authority. It has been suggested that the tolerance 
which some persons acquire to the bites of blood- 
sucking insects is the result of a true immunity. 
Trager demonstrated that ticks incited an acquired 
immunity after feeding on experimental animals. 
As yet, no true anti-insect immunity has been 
proven in regard to adult mosquitoes. The present 
experiment was undertaken to see whether rabbits 
could be protected against mosquitoes by active 
immunization. Antigens consisted of: (1) 1:100 
aqueous suspension of ground-up bodies of female 
Anopheles quadrimaculatus, (2) Seitz filtrate of 
extract of above suspension by repeated freezing 
and thawing. The antigens were mixed with mineral 
oil and lanolin. Normal and test animals were 
exposed to hungry mosquitoes under standard eon- 
ditions. The mosquitoes fed equally well on both 
control and test groups, and were not inhibited in 
their biting. Moreover, the group of rabbits inocu- 
lated with the crude suspension of mosquitoes be- 
came sensitized to mosquito bites in contrast to 
normal non-sensitive rabbits. The cutaneous re- 
actions consisted of large indurated red papules 
at the site of the bites; they began in about 30 
minutes and reached their maximum size at about 
5 hours. Attempts to desensitize the animals with 
the two antigens were unsuccessful. Passive trans- 
fer of the sensitivity to normal animals was also 
tried, but without success. Thus, the course of 
vaccination afforded no protection to the animals 
against mosquitoes, but instead produced hyper- 
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sensitivity to mosquito bites in previously non- 
sensitive animals. 

Studies in hypersensitivity in simian malaria. 
I. N. Dusrn. Div. of Pathology and Bacteriology, 
Univ. of Tennessee College of Medicine. Antigens 
prepared from Plasmodium knowlesi and P. 
gallinaceum were inoculated intracutaneously into 
monkeys in the acute and chronic stages of in- 
fection with P. knowlesi or P. cynomolgi. The 
antigens prepared from P. knowlesi consisted of: 
(1) aqueous suspensions of dried parasites (2) 
aqueous extract of dried parasites at room tempera- 
ture for 1 hour (complement-fixation antigen used 
by Dulaney and Stratman-Thomas) (3) aqueous _laneous genital lesions, and healthy controls. Skin 
extract of dried parasites in refrigerator for 24 tests were also performed with these two antigens 
hours (4) aqueous extract of dried parasites by but the results were inconclusive. The bacterial 


with no evidence of venereal infection. The highest 
order of sensitivity and specificity was obtained 
with the boiled filtrate antigen. Eighty-three per 
cent of 24 patients with granuloma inguinale gaye 
positive reactions with this antigen. One weak 
(1 +) non-specific reaction was obtained in the 
syphilis group with this antigen. In the same group 
of syphilitics, 6 positive tests, mostly weak ip 
character, were obtained with the bacterial gus. 
pension antigen, as well as 5 with the control anti- 
gen. No positive tests were obtained with either 
the boiled filtrate or bacterial suspension antigens 
in the patients with lymphogranuloma, miscel- 







repeated freezing and thawing (5) solution of wet 
parasite mass in N/10 NaOH and restoration of 
pH to 8.0 by H;PO,. The antigens prepared from 
P. gallinaceum consisted of: (1) aqueous suspen- 
sions of ‘‘Malarial Antigen (Dried)’’ Lederle (2) 
aqueous extract of above dried antigen at room 
temperature for 1 hour. As controls, preparations 
were made from hemolyzed blood of normal mon- 
keys and chickens. The results of the tests were 
negative; no significant cutaneous reactions were 
found. An attempt was made to sensitize monkeys 
to malarial antigen by the use of adjuvants such as 
a mixture of lanolin, mineral oil, dead tubercle 
bacilli and dried malarial antigen (P. knowlesz) ; 
again no cutaneous hypersensitivity was demon- 
strated. Macrophage sensitivity was sought for 


suspension appeared to be a better skin test re- 
agent than the boiled filtrate antigen. 

Studies on inhibition of the agents of murine 
and feline pneumonitis by penicillin. Monroz D. 
Eaton. Department of Bacteriology and Immu- 
nology, Harvard Medical School. Infections of the 
yolk sac caused by the agent of mouse pneumonitis 
were sterilized by penicillin in doses of 100 units 
given 24 hours after infection. For a similar com- 
plete virucidal effect on the cat pneumonitis virus, 
5,000 units given three times at 2, 72, and 144 hours 
after infection were necessary. When -treatment 
was delayed the dose of penicillin required in- 
creased with the time after inoculation at which it 
was administered, but inhibitory and virucidal 
effects on the mouse pneumonitis virus were 





in tissue cultures by suspending macrophages from demonstrable with 5,000 units given 4 to 5 days 


normal monkeys and monkeys chronically infected 
with P. knowlesi in plasma containing dried 
malarial antigen (P. knowlesi); no evidence of 
macrophage sensitivity in the diseased monkeys 


was elicited. As judged by these experiments, 
there is no significant development of hypersensi- 
tivity in simian malaria, either accompanying in- 
fection or following artificial sensitization. 
Studies on Donovania granulomatis. 2. Prepara- 
tion of culture antigens and immunologic tests. 
Anna Dean Dutaney, Kopa Guo and HENRY 
Packer. Division of Pathology and Bacteriology, 
and Preventive Medicine, University of Tennessee 
College of Medicine, Memphis. Four antigens were 
prepared from Donovania granulomatis grown on 
Locke-embryonic yolk-medium. These consisted 
of bacterial suspension, filtrate, boiled filtrate, and 
dialyzed filtrate antigens. Of these, the bacterial 
suspension and boiled filtrate antigens proved most 
' satisfactory, and were employed in complement 
fixation tests with sera from 88 individuals. These 
sera were obtained from 24 patients with granuloma 
inguinale established by positive smears, 28 
patients with early syphilis, 5 patients with lym- 
phogranuloma venereum, 11 patients with miscel- 
laneous genital lesions, and 20 healthy individuals 





viyus. 
| / Serological studies on infectious mononucleosis 


after inoculation. In vitro virucidal effects by 
crystalline penicillin G at a concentration of 2,000 
units per cubic centimeter were not demonstrable. 
Impurities of unknown nature in crude penicillin 
were virucidal in vitro for the mouse pneumonitis 


and other conditions with human erythrocytes 
modified by Newcastle disease virus. ALFRED §. 
Evans (by invitation) and Epwarp C. CuRNEN. 
Section of Preventive Medicine, Yale University 
School of Medicine, New Haven, Conn. Serological 
reactions with human erythrocytes modified by 
adsorption and elution of Newcastle disease virus 
(NDV) were studied to investigate the possible 
relationship of this virus to the causative agent of 
infectious mononucleosis suggested by Burnet and 
Anderson. Serum from 5 of 23 patients with infec- 
tious mononucleosis agglutinated such NDV- 
treated cells in higher titre than serum fron normal 
persons or from patients with non-infectious dis- 
eases. Similarly high titres were also obtained with 
serum from 13 of 101 patients with infections other 
than infectious mononucleosis. Serum from rabbits 
immunized against Newcastle disease virus oF 





against any of three other immunologically unre- 
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lated viruses agglutinated NDV-treated cells in 
higher titre than normal rabbit serum. Human 
serum and rabbit antiserum against viruses other 
than Newcastle disease virus which agglutinated 
NDV-treated human red cells in high titre did not 
specifically inhibit the agglutination of chicken red 
cells by Newcastle disease virus. The capacity of 
both human and immune rabbit sera to agglutinate 
NDV-treated human erythrocytes appeared to be 
unrelated either to the heterophile antibody of 
infectious mononucleosis or to the hypothetical 
agent of that disease. 

The long persistence of Rickettsiae orientalis 
in the blood and tissues of infected animals. 
Joan P. Fox (introduced by Prrer K. Ouitsxy). 
From the Laboratories of the International Health 
Division, Rockefeller Foundation, New York. Mice 
and eastern cotton rats, infected with FR. orientalis 
(agent of tsutsugamushi disease) and surviving 
because they were treated with thionine dyes or 
because they had been infected by the subcuta- 
neous route, were sacrificed at various intervals 
after infection. Blood and tissues were tested for 
infectivity. Parallel studies were made of serum- 
antibody (complement fixing) and of resistance to 
acertainly lethal challenge inoculum of homologous 
rickettsiae. The observations on cotton rats were 
made for 269 days and those on mice for 610 days. 
In both animal species, the titer of serum-antibody 
soon rose to a significant level and remained con- 
stant at that level during the entire period of ob- 
servation. Mice, challenged at intervals, consis- 
tently resisted the challenge infection. In spite of 
the evident solid immunity, it was possible to 
infect passage mice with one or more materials 
(whole blood or suspensions of brain, liver or kid- 
ney) taken from animals sacrificed at any time dur- 
ing the period of observation. Although kidney 
was the most reliable source of infectivity, whole 
blood was shown to be infectious up to the 102nd 
day in cotton rats and to the 610th day in mice. 
Interest attaches to the findings with blood, not 
only because of the simultaneous demonstration of 
infectivity and antibody in many single specimens, 
but also because of their significance to the prob- 
lem of the rodent reservoir in tsutsugamushi dis- 
ease. 

Mode of action of thionine dyes in combatting 
experimental rickettsial infections of mice. JoHN 
P, Fox and Oster L. Pererson (introduced by 
Perer K. Oxrrsky). From the Laboratories of the 
International Health Division, Rockefeller Founda- 
tion, New York. A previous report (J. Exper. 
Med. 85: 543, 1947) contains an account of the re- 
markable activity of methylene blue and toluidine 
blue in combatting experimental scrub typhus in 
mice. The present report deals with experiments 
demonstrating a similar activity of these dyes 
against infections with murine typhus rickettsiae, 
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and also with observations bearing on the mecha- 
nism of this antirickettsial effect. The localization 
and multiplication of rickettsiae in treated and 
untreated animals has been studied under varying 
conditions of dye administration, and the anti- 
rickettsial activity of a series of chemically re- 
lated compounds has been determined. From these 
studies, it is suggested that the mechanism of 
antirickettsial activity is independent of the in 
vitro rickettsiacidal activity of the dyes and only 
partly dependent upon the irregular rickettsio- 
static effect observed in vivo. It seems possible that 
the thionine dyes also operate, by virtue of their 
ability to mediate intracellular oxidation, to spare 
the cells from the usual harmful effects produced 
by rickettsiae. The survey of related compounds 
further indicates that antirickettsial activity re- 
quires some degree of structural specificity. 

Studies on the mechanism of action of furacin 
(5-nitro-2-furaldehyde semicarbazone). Morris 
N. GREEN (introduced by Sruarr Mupp). De- 
partment of Bacteriology, School of Medicine 
University of Pennsylvania, Philadelphia, Pa. 
The inhibitory action of furacin on the growth of 
Escherichia coli was antagonised by the amino 
acids, L-arginine, L-lysine, pL-phenylalanine, L-glu- 
tamic acid, pi-isoleucine and vitamins of the B 
complex, notably thiamin, nicotinamide, pyridox- 
ine and pantothenate. Experiments with the War- 
burg respirometer showed that the aerobic dissim- 
ilation of glucose was inhibited 45% by furacin. 
In a similar fashion the anaerobic dissimilation of 
glucose and pyruvate was inhibited 35% and 70% 
respectively. The glucose dehydrogenase system 
of Escherichia coli was also inhibited by furacin. 
These results offer some explanation for the an- 
tagonisms exerted by nicotinamide and thiamin, 
since these vitamins are related to the coenzymes 
involved in the dissimilation of glucose and py- 
ruvate. Lipmann’s observations may indicate a 
similar relation for pantothenate in the dissimila- 
tion of pyruvate. Both tryptophanase activity and 
arginine decarboxylase, enzymes containing pyri- 
doxal phosphate, were inhibited by furacin 0% 
and 45%, respectively. Since enzymes containing 
pyridoxal phosphate as coenzymes are inactivated 
by carbonyl reagents, the possibility is suggested 
that furacin may be reduced by bacteria with the 
formation of semicarbazide. 

Studies on Donovaina granulomatis. I. Locke- 
embryonic yolk medium for cultivation of the 
organism. Kopa Guo, ANNA Dean DULANEY, 
Henry Packer. Division of Pathology and Bac- 
teriology and Preventive Medicine, University of 
Tennessee College of Medicine, Memphis. One of 
the strains of Donovania granulomatis obtained 
from Dr. Katherine Anderson was successfully 
cultivated in Locke-embryonic yolk-medium. 
Equal parts of yolk and Locke solution were mixed 
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and coagulated in slant by steam. A small amount of 
liquid which gave a neutral reaction collected at 
the bottom of the slant. Following inoculation of 
the Locke-yolk medium with Donovania granulo- 
matis from the yolk of fertile eggs sufficient Locke’s 
solution was added to almost cover the slant. The 
heaviest growth of organisms occurred in the lower 
levels of the Locke’s solution near the slanted egg- 
material. The morphology of these organisms ap- 
peared identical to that observed in organisms cul- 
tured in parallel series in fertile eggs. Curved 
bacillary forms with bipolar granules pre- 
dominated. ‘Safety pin’? forms resulting from 
bulging of the central portion were also seen. Exam- 
ination by darkfield illumination revealed a highly 
illuminated outer thin cell with markedly refrac- 
tive bipolar granules. True capsules were not ob- 
served. The addition of human serum to the Locke’s 
solution produced chain forms made up of 5 to 8 
bacilli, as well as bizarre pleomorphic forms. Upon 
this simple medium Donovania granulomatis has 
been carried for 34 generations without variation 
in morphology, and such cultures have been used 
in the preparation of antigens which gave highly 
specific and sensitive complement fixation reac- 
tions. 

Toxicity for paramecia of sera from cancerous 
and non-cancerous persons. JAMES A. HARRISON 
and (by invitation) Macurep E. Sano, ELIZABETH 
H. Fowiex, Ropert H. SHELLHAMER and CaRoL 
A. Bocuer. From the Department of Biology, 
Temple University, and the Temple University 
School of Medicine and Hospital. The aim of this 
work was to verify the report of Roskin (Am. Rev. 
Soviet Med., Dec., 1946) that the presence of can- 
cers in human beings is accompanied by the oc- 
currence of serum substances which are toxic for 
paramecia. Eighty sera (from 79 persons) in final 
dilutions of 1-20, 1-30 and 1-40 were tested with 
Paramecium aurelia on the first, second, third 
and eighth days after blood collection with and 
without the addition of fresh guinea pig serum in 
final dilution of 1-20. Toxicity was judged by the 
number of survivors from 15 paramecia after 24 
hours in the presence of each serum dilution. This 
series contained sera from 28 persons with malig- 
nant neoplastic disturbances and from 51 persons, 
including 19 hospitalized individuals, with no his- 
tory of cancer. Among the 28 sera from cancerous 
persons 8 were definitely toxic for paramecia, 6 were 
possibly toxic and 14 were definitely non-toxic. 
Among the 52 sera from non-cancerous persons 13 
were definitely toxic, 10 were possibly toxic and 
29 were definitely non-toxic. The toxic fraction in 
these sera was destroyed rapidly at a temperature 
of 55°C. and slowly at 4°C. The addition of fresh 
complement to heated of cold-stored sera did not, 
with a single exception, restore or enhance toxicity. 
Sixty duplicate and triplicate runs on 30 of these 
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sera indicated that the determinations of toxicity 
were quite reliable. Essentially similar results 
were obtained when sera from 29 additonal cancer. 
ous and non-cancerous persons were tested with 
several other species of ciliates. It appears then 
that while human serum frequently contains frac. 
tions sharply toxic for paramecia the toxicity ig 
not closely related to the occurrence of cancer, 
Effect of environmental temperature upon sul- 
fadiazine therapy, body temperature and oxygen 
consumption in pneumococcus infection. Juncz, 
J. McBroom (by invitation) and S. M.Rosenruat, 
Division of Physiology, National Institute of 
Health, Bethesda, Maryland. The survival from 
type I pneumococcus infection in mice under 
sulfadiazine therapy is significantly influenced by 
environmental temperature. The optimum is in 
the neighborhood of 26°C. to 31°C., while markedly 
lowered therapeutic responses are observed at 
18°C. Lowered responses also appear at 37°C. No 
rise in body temperature was found in mice during 
the course of a fatal pneumococcus septicemia. 
Upon placing infected animals under slight stress, 
by exposing them to 18°C., it was found that the 
oxygen consumption does not exceed levels attained 
by normal mice and under these conditions a 
progressive fall in body temperature occurs. This 
indicates that the fall in temperature is due to 
inadequate heat production rather than excessive 
heat loss. The evidence suggests that as a result 
of the infection certain mechanisms which, either 
directly or indirectly, control the metabolic proc- 
esses are damaged to the extent that the metabolic 
capacity of the animal is impaired. The nature and 
site of this damage remains to be establishez. 
Immunochemical estimation of albumin and 
gamma globulin in normal and pathological cere- 
brospinal fluid. Exvin A. Kapat, Murray Guvs- 
MAN (by invitation) and Vesta Knaus (by 
invitation). Departments of Neurology and Bac- 
teriology, College of Physicians and Surgeons, 
Columbia University and the Neurological Insti- 
tute of New York. Antisera to crystalline human 
serum albumin and to purified human gamma 
globulin are prepared in rabbits and absorbed with 
heterologous antigen. The antisera are calibrated 
by addition of increasing known amounts of antigen 
to a constant volume of antiserum. After one hour 
at 37°C. and 48 hours in the refrigerator, the 
precipitates are centrifuged off, washed twice in 
the cold with saline and analyzed for nitrogen. 
Total N precipitated is plotted against quantity 
of antigen added. The albumin and gamma globulin 
in cerebrospinal fluid is determined by adding an 
appropriate dilution of cerebrospinal fluid to the 
albumin and globulin antisera such that the total 
N precipitated will fall on the calibration curve, 
measuring the total N in the washed precipitates 
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and reading off the corresponding albumin and 
globulin contents from the curves. Analyses are 
valid only in the region of antibody excess. In ten 
healthy individuals cerebrospinal fluid albumin 
and gamma globulin ranged from 11 to 19 and from 
1.7 to 3.8 mg. per 100 ml. respectively. Fifteen of 
16 patients with neurosyphilis showed marked in- 
creases in cerebrospinal fluid gamma globulin 
ranging from 5.6 to 116 mg. per 100 ml. The lowest 
yalues occurred in patients who had responded 
favorably to therapy. Eight of 14 cases of multiple 
sclerosis also showed significant increases in gamma 
globulin ranging from 5.6 to 13 mg. per 100 ml. 

The inactivation of influenza virus by mercu- 
rials and reactivation by sodium thioglycolate 
and BAL. Morton KEIN (by invitation), J. H. 
Brewer (by invitation), J. E. Perez (by invita- 
tion) and Beatrice Day (by invitation). Depart- 
ment of Bacteriology, School of Medicine, Uni- 
versity of Pennsylvania, Philadelphia, Pa. and 
Hynson, Westcott and Dunning, Baltimore, Md. The 
Lee strain of influenza B virus was inactivated 
after 5 minutes contact at room temperature with 
1:4,000 bichloride of mercury, 1:1,000 metaphen, 
1:3,000 phenyl mercuric nitrate, 1:100 mercuro- 
chrome and 1:1,000 merodicein. A 1:2,000 solution 
of merthiolate did not inactivate the virus. In- 
activation was determined by loss of infectivity of 
the virus for 10-14 gram Swiss mice following 
intranasal instillation. Merodicein possessed some 
prophylactic activity when instilled intranasally 
into mice one hour before the virus. A polyvalent 
bacteriophage active against Staphylococcus albus 
was also inactivated by 1:10,000 bichloride of 
mercury. Inactivation of the PR8 strain of in- 
fluenza A virus and the bacteriophage by the bi- 
chloride of mercury could be reversed in vitro 
by a 1:50 aqueous solution of sodium thioglycolate 
or a 1:300 aqueous solution of BAL. Reactivation 
of the virus was determined by mouse infectivity 
tests. Reactivation of the bacteriophage was deter- 
mined by agar plaque counts. 

The reactivation in vivo of influenza A virus by 
BAL. Morron KLEIN (by invitation) and ENRIQUE 
J. Perez (by invitation) (introduced by Sruartr 
Mupp). Department of Bacteriology, School of 
Medicine, University of Pennsylvania, Philadel- 
phia, Pa. Influennza A virus inactivated by bi- 
chloride of mercury can be reactivated both in 
vitro and in vivo with BAL (2,3, dimercaptopro- 
panol). In the present work we have utilized the 
in vivo reactivation technique to determine 


whether the adsorption of influenza virus onto the 
host cells will remove it from the direct action of a 
chemical agent. A 1:15,000 dilution of bichloride 
of mercury will completely inactivate influenza 
virus, though the ability of the virus to become 
adsorbed onto cells, as determined by chick red 
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cell agglutination, is but slightly affected. If 0.1 
ml. of a 1:200 aqueous dilution of BAL is given 
intramuscularly to 10-14 gram Swiss mice 5-15 
minutes before the intranasal instillation of bi- 
chloride of mercury inactivated virus, the BAL 
can reactivate the virus and the mice will die of 
infection with influenza virus. However, when the 
inactivated virus is given intranasally, followed in 
30 minutes by the intramuscular injection of BAL, 
no reactivation occurs. Pneumococci, on the other 
hand, inactivated with bichloride of mercury and 
injected intraperitoneally into mice, can be reac- 
tivated when the BAL is given intramuscularly 
either before or after the inactivated bacteria. 
The results suggest that though a chemical agent 
is active in vivo and has a direct action on the virus, 
the adsorption of the virus onto the host cells will 
protect-it from the action of the compound. 

1 lect o salt concentration on the agglutination 
of red cells by influenza virus and antibody. 
Francis C. Loweitt, M.D. and Marcvurrite 
BuckINGHAM (by invitation). Evans Memorial 
Hospital, 65 E. Newton St., Boston, Mass. The 
influence of various salt concentrations in the 
presence of 5 per cent glucose, on agglutination of 
red cells by influenza A virus (PR 8) was studied. 
No visible agglutination occurred in concentra- 
tions of 0.030M NaCl or less and at a concentration 
of approximately 0.003M, union of virus and red 
cells was inhibited. Virus was eluted when com- 
bination of virus and red cells was permitted to 
take place and when the electrolyte was then re- 
moved by washing in a salt-free solution. Concen- 
trations of salt as high as 0.583M failed to cause 
noticeable inhibition of agglutination of red cells 
by virus although such salt concentrations com- 
pletely inhibited agglutination of red cells by anti- 
serum. For comparative purposes, agglutination of 
red cells by antibody was likewise studied with 
respect to the effect of various salt concentrations. 
The results were similar to those which have been 
obtained by others and differed from those obtained 
with influenza virus in that interference with,ag- 
glutination was much less marked with low and 
much more marked with high salt concentrations. 

The effect of MG** on the complementary and 
coagulative activities of blood serum.* FRANK 
MALTaNER. From the Division of Laboratories and 
Research, New York State Department of Health, 
Albany. J. O. pE ALMEIDA (by invitation). From 
The School of Medicine, University of Sao Paulo, 
Sao Paulo, Brazil. Data presented previously sug- 
gest that the enhancing effect of Mg** on the hemo- 
lytic and clotting activities of serum is dependent 
on and secondary to that of Ca**. In studies of 
Mg treated complement in the quantitative com- 
plement-fixation test for syphilis the enhancing 
action of Mg** was neutralized by the inactivated 
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human test serum. The result is an increase in 
the anticomplementary reaction with serum alone 
essentially proportional to the increase in hemo- 
lytic activity of the complement resulting from 
treatment with Mg**. Thus, the titer of sera ex- 
pressed as the ratio of the reaction obtained with 
serum plus antigen to that with serum alone is not 
altered by the use of Mg*t* treated complement. 
Failure to take account of the neutralizing effect 
of test serum for Mg** treated complement will 
lead to errors in the evaluation of titer. In parallel 
tests of the accelerating effect of Mg** on the clot- 
ting activity of complement treated with Catt 
and cephalin, inactivated human sera neutralized 
also the clotting effect of Mg**. 

On the kinetics of hemolysis by antibody and 
complement. Manrrep M. Mayer and CHARLES 
C. Crorr (by invitation). Dept. Bacteriology, 
Johns Hopkins School of Hygiene and Public 
Health. Quantitative studies of the kinetics of 
immune lysis of sheep erythrocytes have yielded 
evidence indicating that the action of hemolytic 
antibody resembles that of an enzyme, while com- 
plement appears to play the role of a co-factor 
which is used up in the process. It is thought that 
complement may furnish the energy which enables 
antibody to perform its hemolytic function. 

Reactivation of overneutralized influenza virus 
in chicken embryos. A. P. McKee (by invitation) 
and Wm. M. Hate. Univ. of Iowa, Dept. of Bac- 
teriology, Iowa City, Iowa. The addition of con- 
centrated, heat-inactivated homologous virus to 
influenza virus type A (PR8), that was over- 
neutralized from 50 to 10,000 times demonstrated 
that the neutralized virus could be reactivated. 
This same strain of virus could be recovered from 
either convalescent or artificially actively im- 
munized mice for a longer period of time by the 
use of the concentrated, inactive virus than with- 
out it. Chicken embryos were used in all cases to 
detect the active virus. The virus used to affect 
reactivation was concentrated either by adsorp- 
tion on and elution from chicken red cells or by 
evaporation after dialysis. Earlier studies concern- 
ing the effect of heat (57°C.), on the hemagglu- 
tination and antibody-binding activities of the 
virus were extended. As a result of heating, the 
hemagglutination activity of both type A (PR8) 
and type B (Lee) influenza virus was progressively 
decreased when the virus had been concentrated 
by the red cell method. The hemagglutinating 
activity of type B (Lee) was not materially af- 
fected, however, if it was concentrated by evapora- 
tion. The antibody-binding activity of type A 
(PRS) virus but not type B (Lee) virus was dimin- 
ished by the same heat treatment regardless of 
the method used to concentrate the virus. 

Adaptation of poliomyelitis strains to rodents 
with a word on nomenclature. JoserpH L. MELNICK 
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and Rosert Warp (by invitation). Section of 
Preventive Medicine, Yale University School of 
Medicine, New Haven, Conn. This report is con. 
cerned with the adaptation of two additional 
strains of poliomyelitis virus to rodents: the Yale 
SK strain isolated in 1938 from the stools of a non- 
paralytic poliomyelitis patient in New Haven, and 
the Ph strain, isolated in 1943 from a fatal case in 
the Middle East. The latter strain was established 
in rodents with material derived from the spinal 
cord as well as material derived from the colon 
contents of this patient. Primary transfers from 
monkeys were made directly to mice and to cotton 
rats. Several serial transfers were necessary to 
produce the disease regularly in rodents and to 
standardize the titration end-point. The disease 
in mice is similar to that produced by Armstrong’s 
Lansing strain and is characterized by flaccid 
paralysis of one or more limbs. Both strains re- 
main infectious for monkeys: infected mouse ag 
well as cotton rat CNS has been shown to havea 
hundred to thousandfold higher titer in monkeys 
than in rodents. The disease produced in monkeys 
with the rodent-adapted strain is a replica of the 
disease produced by the original parent strain. 
After adaptation in rodents, immunological rela- 
tionships with the parent strains are retained, 
Both strains cross immunologically with each other, 
and with the Lansing strain, but are immunolog- 
ically distinct from two other ‘‘non-adaptable” 
strains, the 1944 North Carolina strain and the 
1945 Philippine Islands strain. Although seady 
means of designating strains immunologically as 
Poliomyelitis A, B, or C are not yet available, cer- 
tain aspects concerning nomenclature and classifi- 


cation will be discussed. 
Aine production of anti-rabbit hemolysi (rabbit- 


erythrolysin) in sheep, and its value for com- 
plement fixation tests. A. PackcHANIAN. Uni- 
versity of Texas, School of Medicine, Galveston, 
Texas. Anti-rabbit hemolysin was produced in 
sheep by injecting the sheep intravenously and 
subcutaneously with washed rabbit red blood cells. 
It was noted that the agglutination titer was much 
higher than the hemolytic titer. This anti-rabbit 
hemolysin, plus 5% washed rabbit cells, was used 
in complement fixation tests. The results were in 
every case identical with the results obtained from 
the usual hemolytic system; i.e., positive serum 
gave positive results, and negative serum, negative 
results. Other work is in progress to increase the 
hemolytic titer of anti-rabbit hemolysin. If the 
titer can be raised considerably, this new hemoly- 
sin will be practical for complement fixation tests 
in places—such as small laboratories—where sheep 
cannot be kept for a continuously fresh supply of 
red blood cells. 

The zone of activity of antibodies as determined 
by the use of radioactive tracers. Davin PRESS- 
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yan and GrorrrREY KeIGHLEyY (introduced by 
A. F. Coca). Gates and Crellin Laboratories of 
Chemistry and the William G. Kerckhoff Laborato- 
ries of the Biological Science, California Institute 
of Technology, Pasadena, Calif. We nave found 
that a method of locating the zone of activity in 
vivo of antibodies prepared against animal tissues 
js to iodinate the antiserum with iodine containing 
radioactive iodine in tracer concentrations and 
determine the disposition of the radioactivity. We 
found that antiovalbumin serum can be iodinated 
without destroying its ability to precipitate spe- 
cifically with ovalbumin and that antibody thus 
specifically precipitated contains iodine. Anti-rat 
kidney serum prepared according to the method 
of Smadel and similarly iodinated, upon inocula- 
tion into rats, localized in the kidney; while iodi- 
nated antiovalbumin serum or normal serum showed 
no such localization. This demonstrates that the 
gone of activity of the antikidney serum is the 
kidney. 

Parallel use of the “direct” and “‘indirect’’ 








complement-fixation tests. CuristiINE E. Rice. 
Division of Animal Pathology, Science Service, 
Dominion Department of Agriculture, Animal Dis- 
eases Research Institute, Hull, Quebec, Canada. 
The wider application of complement-fixation in 
serologic surveys of avian and mammalian popula- 
tions has been hindred by the fact that convales- 
cent sera of certain species fail to exhibit comple- 
ment-fixation with homologous antigen although 
the presence of antibody can be detected by other 
methods. Non-complement-fixing sera of some of 
these species however display inhibitive properties 
when mixed in suitable proportions with convales- 
cent sera from another species which fix comple- 
ment with the same antigen. Methods of titrating 
the degree of inhibitive activity in such sera have 
been developed which furnish titers in relatively 
good aggrement with those determined by other 
serologic methods. This method has for convenience 
been termed the “‘indirect’’ complement-fixation 
test to distinguish it from the usual or “‘direct’’ 
complement-fixation test. The results obtained by 
using the two methods in parallel in a number of 
bacterial and viral systems will be considered. 
Further studies on the production in vitro from 
bacteria of substances resembling ‘“‘natural’’ 
agglutinins and precipitins. Eywarp C. RosEnow. 
From the Rare Metals Institute of the California 
Institute of Technology, Pasadena, California, and 
the Longview Hospital, Cincinnati, Ohio. Suspen- 
sions, extracts and filtrates of varying strength of 
different species of bacteria in isotonic NaCl 
solution were subjected to varying degrees of heat 
and varying concentrations of different oxidizing 
agents in the acid, neutral and alkaline range of 
pH. The effects of removal of polysaccharides on 
agglutinin and precipitin production, of filtering, 
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dialyzing and distilling on boiling and of adsorption 
with homologous and heterologous bacteria and of 
adsorbing agents and of eluting of adsorbed anti- 
body were determined by methods usually em- 
ployed. Specific types of streptococci were isolated 
in studies of various diseases from the end-point of 
growth in serial dilution cultures of dextrose brain 
broth and their specificity was maintained in dense 
suspensions of glycerol two parts and saturated 
NaCl solution one part. Agglutinin and precipitin 
titers of solutions of artificial antibody against 
suspensions and extracts of the respective bacteria 
were determined at 48°C. for 18 hours. Specific 
agglutinins and precipitins were produced usually 
in very high titer in the acid range of pH from pneu- 
mococci and streptococci, from staphylococcus 
aureus, E. coli, B. mucosus, and B. subtilis roughly 
proportional to the polysaccharide, to the density 
of suspensions, extracts and filtrates, to the tem- 
perature and to the concentration or activity of 
the oxidizing agent. Of the oxidizing agents used, 
Oz under 2,000 lbs. pressure, hydrogen peroxide, 
sodium perborate, calcium dioxide, manganese di- 
oxide, potassium chlorate and permanganate, hy- 
drogen peroxide proved best. Thermal agglutinins 
proved filtrable, dialyzable, and distillable, but 
after conjugation onto globulin they were no longer 
dialyzable or distillable and specific titer increased. 

A poliomyelitis-like agent in hamsters inocu- 
lated with Lansing virus. F. K. SanprErs (intro- 
duced by JosepH E. Smape.). Department of 
Virus and Rickettsial Diseases, Army Medical 
Department Research and Graduate School, Army 
Medical Center, Washington 12, D. C. In attempts 
to obtain concentrations of Lansing poliomyelitis 
virus greater than those in infected mouse brain, 
intracerebral passages were made in adult (40-60 
grams) or in suckling (5-8 grams) hamsters. The 
virus was carried for 24 serial passages in the brains 
of adult hamsters. The titer of the initial virus, 
315th mouse passage, was 10~* and the average titer 
during the 24 passages in adults was 10‘. Virus 
from the 10th and 19th passages in adult hamsters 
(A line) were transferred to suckling hamsters 
(S-1 and S-2 lines). In both instances the titer 
promptly rose to about 10 and remained at this 
level during serial passage in infants. Neutraliza- 
tion tests revealed that all three agents (A, S-1, 
8-2) were identical and cross-immunity tests with 
A and 8-1 corroborated this. The agent multiplies 
more readily in infant than adult hamsters. The 
exact identity of the hamster virus is uncertain. 
Anti-Lansing monkey sera gave inconsistent re- 
sults in neutralization tests with the A and 8-1 
viruses. Moreover, the hamster viruses were unaf- 
fected by four separate pools of normal human sera 
all of which neutralized the Lansing mouse strain. 
Both A and S-1 viruses were neutralized slightly 
by antisera against GD VII mouse encephalomye- 
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litis; the mean neutralization index in five tests strains of three types of Pneumococcus (I, II anj 
was 40 with hamster virus and 290 with GD VII. III) were made resistant respectively to sulfon. 
It appears not impossible that our hamster virus amides, acriflavine, atabrine, optochin and pro. 
represents a poliomyelitis-like agent of hamsters. pamidine. Susceptible and resistant forms in the 
However, no such agent was encountered in 48 mucoid phase were investigated for their dehy. 
consecutive intracerebral passages in hamsters of drogenase activity (Thunberg technique) in th 
Fort Bragg fever nor was the virus recovered from _ presence of glucose, hexose-diphosphate, glycerol, 
the feces of normal adult hamsters. The need for lactate and ethyl alcohol. In general, the resistant 
criteria for differentiating various rodent strains strains show a definite decrease in dehydrogenag 
of poliomyelitis and poliomyelitis-like viruses is activity in one or more of these substrates. Ap 
evident. analysis of the role of riboflavin metabolism in the 

The relation of tryptophane utilization to the resistance and action of these drugs revealed the 
mechanism of resistance to sulfonamides. M.G. following general findings: 1) With the exception 
Sevac and Epwarp Sreers (introduced by M. of the sulfonamides, all the drugs inhibit methylene 
G. Sevac). Department of Bacteriology, School of _ blue reduction by the susceptible organisms in the 
Medicine, University of Pennsylvania, Philadel- presence of glucose. 2) The strains resistant to 
phia, Pa. Five different pairs of susceptible and growth inhibition are also resistant to the inhibj- 
corresponding resistant strains of Staphylococcus tion of the glucose dehydrogenase activity by the 
aureus were studied by determining: (1) The respective drugs. 3) The inhibition of methylen 
tryptophane content of the cells; and (2) the blue reduction by atabrine, acriflavine and propa. 
amount of tryptophane consumed during growth. midine is counteracted by riboflavin but not by 
The growth of the susceptible organisms is nicotinamide and thiamine. However, the inhibi- 
markedly inhibited by sulfathiazole, whether or tion by optochin is not counteracted by riboflavin. 
not the medium contains added tryptophane. In 4) Resistant strains showing a marked decrease in 
contrast the resistant organisms show noinhibition dehydrogenase activity show a marked acceleration 
of growth by sulfathiazole in these media. Added of this activity in the presence of added riboflavin 
tryptophane, in the absence of sulfathiazole, is but not in the presence of nicotinamide and this- 
utilized by susceptible and resistant cells whether mine. These findings indicate a correlation between 
or not glucose is present. Added tryptophane, in  flavoprotein metabolism and resistance to acri- 
the presence of sulfathiazole, is not utilized by flavine, atabrine and propamidine. Experiments 
the susceptible but is utilized by the resistant relating sulfonamides and optochin to flavoprotein 
cells. Glucose counteracts to some degree this me lism are suggestive but as yet insufficient. 
failure of the susceptible cells to utilize udded_Tmmanelogica studies of cholera filtrates. E. 
tryptophane in the presence of sulfathiazole. The” Sitncer, S. H. Wer and 8S. H. Hoa (introduced by 
tryptophane content of those susceptible cells Dr. Coca). From the Central Bacteriologica? Lab- 
which do grow in the presence of sulfathiazole in- oratory, National Institute of Health, Nanking, 
dicates that the susceptible cells are capable of China. The authors confirm Burnet’s finding of 4 
synthesizing tryptophane. The utilization of the substance in cholera filtrates (beef broth contain- 
synthesized or added tryptophane for growthofthe ing 1% agar) possessing a destructive specific 
susceptible cells is blocked by sulfathiazole, but action against the epithelium of the guinea pig 
the utilization of the added or synthesized trypto- ileum. They find it easily heat labile (50C. for # 
phane in the resistant cells is not blocked by sul- min.) susceptible to acid reaction (pH 5.0 to 6.4 for 
fathiazole. In the absence of added tryptophane 24 hrs.) and toageing (7 to 20 days at room temper- 
glucose does not aid in the utilization of synthe- ture, and to 0.3 per cent formaldehyde). It is 
sized tryptophane by the susceptible cells. The antigenic, calling forth specifically neutralizing 
utilization of tryptophane and glucose simulta- antibodies in injected rabbits and also in human 
neously is concomitant with the decrease in the subjects who have been vaccinated with cholen 
inhibition of growth by sulfathiazole. The principal vaccines. It is not present in autolysates of the 
difference between the susceptible and resistant vibrios; nevertheless, it is a somatic antigen, since 
strains with respect to tryptophane resolves itself the injection of heat killed washed vibrios stimt- 
into the failure or ability to utilize the added or lates neutralizing antibodies. The authors, refer- 
synthesized tryptophane in the presence of sulfa- ring to Burnet’s statement that the factor is4 
thiazole. mucin-splitting enzyme recall that other demon- 

Studies on pneumococcal enzymes involved in strably toxic substances have enzymatic proper 
resistance to drugs. M. G. Sevac and Josepu S. ties. They also point out the circumstance that the 
Gors (introduced by M. G. Sevaa). Department specifically destructive somatic antigen of cholem 
of Bacteriology, School of Medicine, University of _ presents the properties of an exotoxin rather than 
Pennsylvania, Philadelphia 4, Pa. Individual the usual somatic antigens. 
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Complement-fixation with P. knowlesi antigen 
for diagnosis of malaria. W. D. Sutuirr (by in- 
yitation) and ANNA Dean Dutaney and W. L. 
Davis (by invitation). Kennedy Hospital and 
Division of Pathology and Bacteriology, University 
of Tennessee College of Medicine, Memphis. The 
complement-fixation test for malaria, employing 
P. knowlesi antigen, was used during the year 
1947-1948 to determine how often confirmation of 
the diagnosis could be obtained when the blood film 
was negative. One hundred and twenty-one tests 
were carried out for 103 patients. The tests were 
positive in 15 of 55 sera from patients without para- 
sitemia but with histories of attacks within one 
year. Complement-fixation tests furnished the sole 
objective evidence of infection in this group. In 
patients with parasitemia 24 of 28 gave positive 
complement-fixation reactions. All tests were nega- 
tive in cases with no history of malaria longer than 
one year before examination. Doubtful reactions 
occurred in 13 sera. Two of these were in patients 
with parasitemia and five in patients with history 
of recent malaria. Five were associated with other 
diseases which at time may simulate malaria, 
especially Brucellosis. It was concluded that 
positive complement-fixation tests were of value in 
the diagnosis of malaria in patients without demon- 
strable parasitemia. 

Role of the spleen and phagocytosis in the 

finine treatment of malaria. W. H. TaLiareRRo, 
L. G. TauiaFERRO (by invitation) and F. E. 
Kersey. University of Chicago, Chicago, Illinois. 
In line with work on other infections, we have 
found that quinine is less effective against Plas- 
modium gallinaceum in splenectomized than in 
normal chickens. Experiments involving infection 
at various intervals after quinine indicate that 
quinine acts only as long as it can be found in the 
blood. The drug acts chiefly by inhibiting asexual 
reproduction of the parasites. Quinine does not 
increase phagocytosis by the macrophages of the 
spleen, liver and bone marrow as ascertained from 
tissue sections and smears taken at frequent in- 
tervals during treatment. Therefore, quinine stim- 
ulates neither innate nor acquired immunity be- 
cause both have been shown to be associated with 
phagocytosis by these macrophages. Splenectomy 
raises the quinine blood levels following a standard 
intravenous dose. A study of the parasitemia in 
splenectomized chickens given quinine indicates 
that splenectomy reduces acquired, but not innate 
immunity. It is concluded that three independent 
factors operate during quinine treatment of 
malaria, i.e., (1) innate immunity, (2) acquired 
immunity and (3) the antimalarial activity of 
quinine. Removal of the spleen decreases acquired 

immunity to such an extent that any increased 
antimalarial activity probably resulting from an 
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increased quinine level following splenectomy is 
obscured. 

A turbidimetric growth assay method for the 
determination of the relative bactericidal acti-. 
vities of sera. Henry P. TrREFrers and KATHERINE 
E. Yaw (by invitation). Section of _Immunochem- 
istry, Dept. of Bacteriology and Immunology, Yale 
University School of Medicine, New Haven. The 
bactericidal action of serum plus complement on 
microorganisms is generally assayed from plate 
counts of the number of organisms which survive. 
The method is wasteful of time and material since 
generally only a few of the necessary plates give 
readable data, and the precision leaves much to 
be desired. In addition, no indication of the course 
of the experiment can be obtained until the plates 
have grown out, which does not permit replication 
before the complement has deteriorated substan- 
tially. In the method proposed the number of or- 
ganisms surviving the action of serum and comple- 
ment is determined from the amounts of growth 
obtained on subculture in liquid media. A suitable 
number of organisms is mixed with immune serum 
and complement and incubated. At intervals 
quantitative aliquots are removed and placed into 
broth. Similar dilutions are made from control 
tubes containing organisms, serum and inactivated 
complement. All tubes are incubated until a read- 
able density of growth is obtained. For convenience 
the tubes may be heated to kill the organisms be- 
fore the readings are made in the colorimeter. The 
relative amounts of growth obtained in the subcul- 
tures are not a function of the incubation time so 
long as the organisms remain in the logarithmic 
growth phase. In experiments with S. dysenteriae 
a linear relationship has been obtained between the 
relative numbers of organisms surviving and the 
logarithm of the amount of serum added. At present 
al] comparisons are made against a standard serum 
run at the same time. 

A serological relationship between the virus of 
encephalomyocarditis and certain strains of polio- 
myelitis-like viruses. JonrL WARREN (by invita- 
tion) and JoserH E. Smapeu. Department of Virus 
and Rickettsial Diseases, Army Medical Depart- 
ment Research and Graduate School, Army Medical 
Center, Washington 12, D. C. Previous reports have 


‘indicated that the virus of encephalomyocarditis 


recovered from a chimpanzee in Florida produced 
paralytic disease and induced unique lesions in 
the brains and hearts of rodents and the rhesus 
monkey. In addition, this small size virus was 
shown to be immunologically unrelated to some 20 
odd viruses including the SK-New Haven and 
Lansing strains of poliomyelitis. Finally, either 
this virus or one closely related to it was found to 
be the cause of a mild aseptic meningitis col- 
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loquially known as “Three-Day Fever” among myelitis-like agents. Animal antisera and humay 

U. S. troops stationed in Manila in the winter of convalescent sera, which neutralize the EMC 
1945-46. The results of additional attempts to agent, are also capable of inactivating SK and M F 
establish the taxonomic position of the virus of M. viruses. The similarities between the EMC, 8k. 
encephalomyocarditis (EMC) indicate its relation- murine and M. M. viruses and their possible sig 
ship to the SK-murine and M. M. strains of polio- nificance will be discussed. 
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ProGRAM, ANNUAL CONVENTION, 1948 


Allantic City, N. J., March 15-19 


General Information 


With the growth of the Federation and the in- 
crease in its requirements for meeting rooms for 
simultaneous scientific sessions, only a few cities 
are still able to accommodate the Convention 
without the serious inconvenience of locating facil- 
ities in different and sometimes widely scattered 
hotels and auditoriums. Atlantic City, with its ex- 
cellent hotel facilities and its magnificent Conven- 
tion Hall, meets the Federation’s needs adequately 
and hence we are returning to it for 1948 after an 
interim of only one year. We enjoy a cordial wel- 
come from the City and its Convention Bureau and 
Hotels. Assistance in making arrangements has 
been freely given by all agencies and organizations 
concerned. 

All of the general functions of the Federation, 
except Society dinners, will be centralized in the 
Convention Hall, located at the Boardwalk be- 
tween Mississippi and Georgia Avenues. Activities 
there include registration, scientific sessions of all 
Societies, symposia, motion pictures, business 
meetings of all Societies except the American In- 
stitute of Nutrition, the ‘“Mixer’’ and commercial 
exhibits. A directory of council and committee 
meetings and special functions will be found on 
page 380. Haddon Hall Hotel, located at the 
Boardwalk and North Carolina Ave., between 
Central and Steel Piers, is the official headquarters 
Hotel. 

Sunday and Monday, March 14 and 15, will be 
devoted to meetings of the Councils of the Socie- 
ties, the Federation Executive Committee, and of 
various special Committees. Scientific Sessions of 
the six constituent Societies will begin Tuesday, 
March 16, at 9:00 a.m. Business meetings of the 
Societies are scheduled in the program. 

Registration will open at 9:00 a.m. on Monday, 
March 15, at the Convention Hall, and will con- 


tinue to Friday afternoon. The registration fee is 
$3.00. An official badge will be issued at the time of 
registration and must be worn to secure admission 
to any of the meetings or other activities of the 
Federation. Ladies who are present as guests may 
register without charge at a separate registration 
desk in the foyer of the Convention Hall. 

It is urged that registration be completed on 
Monday, if possible, since scientific sessions begin 
promptly at 9:00 a.m. Tuesday. 

Programs, abstracts and tickets to various spe- 
cial functions will be on sale in the foyer of the 
Convention Hall. An information desk will also be 
located there. 

An Informal Mizer will be held in the arena of 
the Auditorium on Wednesday evening, March 17, 
from 9:00 p.m. Refreshments will be served and 
an orchestra will provide music for dancing. The 
official badge is all that is necessary for admission. 


Special Functions: A list of special functions, 
group dinners and meetings, and their location will 
be found on page 380. 

Placement Service: Representatives of the Place- 
ment Service office of the Federation will be avail- 
able for consultation in Room 2 of the Convention 
Hall. Appointments between prospective employ- 
ers and applicants for positions may be made 
there. Applicants are requested to prepare a typed 
statement of vitae, including age, marital status, 
educational, academic and research backgrounds, 
references and publications, and to send a copy in 
advance of the meeting to Dr. M. O. Lee, Director, 
Placement Service, 2101 Constitution Ave., Wash- 
ington 25, D. C. Additional copies should be 
brought to the meeting by the applicant. 

Hotels. Adequate hotel accommodations are 
available in Atlantic City and late requests can be 
filled. 








FEDERATION PROGRAM 
Thirty-Second Annual Meeting 
JOINT SESSION OF THE FEDERATION 


Tuesday, March 16, 1:30 p.m. 


BatiRooM, CONVENTION HALL 


Maurice H. Seevers, Presiding 


. Paul R. Cannon, Department of Pathology, University of Chicago, Chicago, Illinois 

Tissue Protein Synthesis. 

. Louis S. Goodman, Department of Pharmacology, University of Utah, School of Medicine, Salt Lake 
City, Utah 

Pharmacological and Physiological Aspects of Adrenergic Blockade, with Special Reference to Diben- 
amine. 

. C. A. Elvehjem, Department of Biochemistry, University of Wisconsin, Madison, Wisconsin 

The Nutritional Significance of the Intestinal Flora. 

. Robert F. Pitts, Department of Physiology, Syracuse University, College of Medicine, Syracuse, New 
York 

The Renal Excretion of Acid. 


MOTION PICTURES 


Thursday, March 18, 8:00 p.m. 
Room C, Convention HAtu 


. H. M. Sweeney and Biophysics Branch Personnel, Aero Medical Laby., Air Material Command, 
Wright Field, Dayton, Ohio 

Principles of protection against the effects of negative ‘‘G’’. 

. E.H. Wood, G. E. Montgomery, Jr. (by invitation) and J. E. Geraci (by invitation), Section on ~— 
ogy of the Mayo Clinic and Foundation, Rochester, Minnesota 

A technique for obtaining multiple axtocel blood samples applied to the study of cyanosis in man. 

. J. R. Whittier (introduced by F. A. Mettler), Department of Neurology, Columbia University, College 
of Physicians and Surgeons 

Rhesus hyperkinesia by subthalamic lesion. 

. G. H. Algire and F. Y. Legallais (by invitation), National Cancer Institute, National Institute of 
Health, United States Public Health Service, Bethesda, Md. 

The transparent chamber technique in the mouse in the study of tumor histophysiology. 





' FEDERATION ‘“SMIXER”’ 


Wednesday, March 17, 9:00 p.m. 
ARENA, CONVENTION HALL 
Refreshments—— Dancing 

Admission by Registration Badge 
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THE AMERICAN PHYSIOLOGICAL SOCIETY 
Firry-SEVENTH ANNUAL MEETING 


PHYSIOLOGY A 
Tuesday, March 16, 9 a.m. 


BaLLRooM, CONVENTION HALL 


Renal Hemodynamics 


. Francois C. Reubi (by invitation), Henry A. 


Schroeder, and Arnold H. Williams (by 
invitation), Department of Internal Medicine 
and the Oscar Johnson Institute, Washington 
University School of Medicine, and Barnes 
Hospital, St. Louis 

Are there arterio-venous shunts in the kidney? 


_J. H. Cort (by invitation) and Donald H. 


Barron, Laboratory of Physiology, Yale 
University School of Medicine 


Neural control of the renal shunt. 


. Domingo M. Gomez (introduced by H. W. 


Smith), New York University College of 
Medicine 

Calculation of effective afferent and efferent 
renal resistance. 


. Alfred A. Bolomey, Ernest F. Breed, Alexander 


Michie, Katherine Michie and Henry D. 
Lawson (introduced by H. W. Smith), New 
York University College of Medicine 

Renal fraction in normal subjects and in sub- 
jects with essential hypertension. 


. Woodrow Batten (by invitation), Ben C. Ogle 


(by invitation), Carlos Rapela (by invitation) 
J. Roy Hege, Jr., J. Maxwell Little and 
Harold D. Green, Department of Physiology 
and Pharmacology, Bowman Gray School of 
Medicine of Wake Forest College, Winston- 
Salem 

Relationship between arterial pressure and 
renal blood flow. 


. P. J. Talso (by invitation), A. P. Crosley, Jr. 


(by invitation) and R. W. Clarke, Medical 
Department Field Research Laboratory, Fort 
Knox 

Effects of the cold pressor test on glomerular 
filtration and effective renal plasma flow. 


. 8. Baez (by invitation), A. Mazur and Ephraim 


Shorr, Department of Medicine, Cornell Uni- 
versity Medical College and New York Hos- 
pital 

Hepato-renal factors in circulatory homeo- 
stasis. XX. Antidiuretic action of liver 
VDM concentrates. 
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8. H. L. White and Doris Rolf (by invitation) 
Department of Physiology, Washington Uni- 
versity School of Medicine, St. Louis 

Effects of exercise on renal circulation. 

9. J. P. Kriss, P. H. Futcher and M. L. Goldman 
(introduced by H. A. Schroeder) Department 
of Internal Medicine, Washington University 
School of Medicine, St. Louis 

Influence of unilateral adrenalectomy and 
sympathectomy on homolateral renal func- 
tion. 

10. David M. French, Pedro A. Molano and Walter 
M. Booker, Department of Pharmacology, 
Howard University School of Medicine, 
Washington 

Renal function related to increased intra- 
abdominal pressure in anesthetized and 
unanesthetized dogs. 

11. Kendrick Hare, Luise Ungewitter (by invita- 
tion), Henry L. Barnett (by invitation), 
and Helen McNamara (by invitation), New 
York Hospital and the Departmenis of Pedi- 
atrics and Anatomy, Cornell University 
Medical College 

Observations on the structure and function of 
the glomerulus in premature and full-term 
infants. 

12. W. G. Kubicek, R. B. Harvey and F. J. Kottke, 
University of Minnesota 

The adrenalin sensjtivity of the denervated dog 
kidney. 
PHYSIOLOGY B 
Tuesday, March 16, 9:00 a.m. 


Room 20, Convention Hau 





Spinal Cord 

1. L. D. Carlson and A. W. Martin (with design,in 
electronics by R.S. Bark), Dept. of Physiol- 
ogy and Biophysics, School of Medicine, 
University of Washington 

A method for studying reflex activity under 
varying conditions. 

2. Jeane Siskel Frey (by invitation) and Robert 
Gesell, Physiology Laboratory, University 
of Michigan 

A comparative study of the effects of several 
anticholinesterases on central nervous in- 
tegration. 

3. A. van Harreveld and George A. Feigen (by 
invitation), California Institute of Tech- 
nology, Pasadena 





316 


~I 


10. 


Ll. 


FEDERATION PROCEEDINGS 


The effect of nicotine on spinal synaptic 
conduction. 


. David P. C. Lloyd and A. K. McIntyre (by 


invitation), Laboratories of The Rockefeller 
Institute for Medical Research, New York 

Potentials of dorsal roots and related phe- 
nomena. 


. A. K. MelIntyre (by invitation) and David 


P. C. Lloyd, Laboratories of The Rockefeller 
Institute for Medical Research, New York 
Spinal projection of hind-limb afferent fibers. 


. Chandler McC. Brooks, J. C. Eccles (by invi- 


tation) and J. L. Malcolm (by invitation), 
Depts. of Physiology, University of Otago, 
Dunedin, N. Z., and the Johns Hopkins 
University 

Responses of inhibited motoneurones. 


. J. E. Markee and Maude Williams (by invita- 


tion), Dept. of Anatomy, Duke University 
School of Medicine and Division of Physiol- 
ogy, Women’s College of the University of 
North Carolina, Greensboro 

The separate contraction of functional areas 
in limb muscles during reflex withdrawal and 
crossed extension. 


. Edward H. Lambert, Luis O. Mederos (by 


invitation) and Mavis P. Kelsey (by invita- 
tion), Sections on Physiology and Medicine, 
Mayo Clinic and Mayo Foundation 

A study of the ankle jerk in myxedema. 


. Jerome Y. Lettvin (introduced by W. 8. Mc- 


Culloch), Dept. of Psychiatry, University of 
Illinois 

The path of suppression in the spinal grey 
matter. f 

Irvin M. Korr and Martin J. Goldstein (by 
invitation) Still Memorial Research Trust, 
Kirksville, Mo. 

Dermatomal autonomic activity in relation to 
segmental motor reflex threshold. 


.R. D. Teasdall (by invitation), and G. W. ° 


Stavraky, Dept. of Physiology, Faculty of 
Medicine, University of Western Ontario, 
London, Canada 

Response of deafferented neurones of spinal 
cord to impulses reaching them from higher 
levels of central nervous system. 


PHYSIOLOGY C 
Tuesday, March 16, 9:00 a.m. 
Room 21, Convention Hai 

Heart Electrophysiology 


Jane Sands Robb, Department of Pharmacol- 
ogy, Syracuse University College of Medicine 

Inconsistencies between experimental and 
theoretical electrocardiography. 


2. W. Kaufman (by invitation), H. M. Chernoff 
(by invitation) and L. H. Nahum, Laboratory 
of Physiology, Yale University School of 
Medicine 

A method of determining the spread of excita. 
tion in the ventricles of the dog’s heart. 

3. L. H. Nahum, H. M. Chernoff (by invitation) 
and W. Kaufman (by invitation), Laboratory 
of Physiology, Yale University School of 
Medicine 

The nature of unipolar limb leads in the dog. 

4. H. M. Chernoff (by invitation), W. Kaufman 
(by invitation) and L. H. Nahum, Laboratory 
of Physiology, Yale University School of 
Medicine , 

Derivation of leads I and III in the dog from 
analysis of unipolar limb leads. 

. L. F. Nims, B. Kartin (by invitation), H. M. 
Chernoff (by invitation) and L. H. Nahun, 
Laboratory of Physiology, Yale University 
School of Medicine 

Heart temperature and its relation to the 
T-wave. 

6. Grace E. Wertenberger and Roberta Hafkes- 
bring, Department of Physiology, Woman’s 
Medical College of Pennsylvania 

The effect of serum hypersensitivity reactions 
upon the electrocardiogram. 

. Alfred Leimdorfer, Depariment of Psychiatry, 
University of Illinois 

The effect of intravenous sodium cyanide on 
the electrocardiogram. 

8. Bruno Kisch, Franz M. Groedel (by invitation) 
and Paul R. Borchardt (by invitation), 
Biological Laboratory, Fordham University 

Differences in exocardial and _ endocardial 
electrograms of rabbit, dog and calf. 

9. William G. Turman (by invitation) and Jane 
Sands Robb, Department of Pharmacology, 
Syracuse University College of Medicine 

Experimental A-V block, method and dis- 
cussion. 


or 


be | 


10. Joseph H. Gast and Harold L. Dobson (iniro- 


duced by Allen D. Keller), Department of 
Biochemistry, Baylor University College of 
Medicine, Houston 
Comparison of the effect of some steroids on 
the hearts of rats with choline deficiency. 
PHYSIOLOGY D 
Tuesday, March 16, 9:00 a.m. 


Room 22, Convention HALL 


Industrial Physiology 


1. William V. Whitehorn, Department of Physiol- 
ogy, Ohio State University 
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PROGRAM OF THIRTY-SECOND ANNUAL MEETING 


Circulatory responses to exposure to barometric 
pressure of 30 mm. Hg. 

9. C. R. Spealman, E. W. Bixby (by invitation), 
J. LaRue Wiley (by invitation), Michael 
Newton (by invitation) and H. C. Bazett, 
Department of Physiology, University of 
Pennsylvania. 

‘Performance in warm environments following 
hemorrhage, albumin infusion, bed rest and 
exposure to cold. 

Henry Longstreet Taylor, Austin Henschel, 
Josef Brozek and Ancel Keys, Laboratory of 
Physiological Hygiene, University of Min- 
nesota 

The behavior of certain characteristics related 
to exhausting work during recovery from 
semi-starvation. 

. John Haldi and Winfrey Wynn (by invitation), 
Department of Physiology, Emory Uni- 
versity, Ga. 

Industrial efficiency as affected by various 
kinds of foods consumed during the mid- 
morning and mid-afternoon rest periods. 

Austin Henschel, Henry Longstreet Taylor 
and Ancel Keys, Laboratory of Physiological 
Hygiene, University of Minnesota 

The effect of caloric level of refeeding on the 
recovery of work capacity following semi- 
starvation. 

. Carleton B. Chapman (by invitation), Austin 
Henschel, John Minckler and Ancel Keys, 
Laboratory of Physiological Hygiene, Uni- 
versity of Minnesota 

Effect of exercise on renal plasma flow. 

. Albert A. Pollack and Earl H. Wood, Section on 

Physiology, Mayo Clinic, Mayo Foundation 
Venous pressure in the human leg during exer- 
cise and in various positions. 

.A. T. Miller, Jr., Laboratory of Applied 
Physiology, University of North Carolina 

The influence of oxygen administration on the 
cardiovascular response to exercise. 

. Peter V. Karpovich and Nathan Millman 
(by invitation), Department of Physiology, 
Springfield College, Springfield, Mass. 

Seismography applied to the study of track 
running. 

10. W. W. Tuttle, Marjorie Wilson (by invitation) 
and Kate Daum (by invitation), Departments 
of Physiology and Nutrition, State University 
of Iowa 

The effect of low thiamine intake on the reac- 
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cc 
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oa 


~~ 


oo 
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tion time of women. 

ll. John E. Peters (by invitation) and W. Horsley 
Gantt, Pavlovian Laboratory of the Phipps 
Psychiatric Clinic, Johns Hopkins Hospital 

Effect of graded degrees of muscular tension on 
human heart rate. 


PHYSIOLOGY E 
Tuesday, March 16, 9:00 a.m. 


Room 17, Convention Hau 





Respiration 


. D. Saris (by invitation), E. A. Reed (by invita- 
tion), J. C. Scott, Department of Physiology, 
Hahnemann Medical College, Philadelphia 

Observations on the thoracic wall respiratory 
reflex. 

. M. G. Larrabee and Robert Hodes, Johnson 
Foundation, University of Pennsylvania 

Cyclic changes in the respiratory center. 

. Herbert L. Borison (by invitation), George 
Clark and S. C. Wang, Department of 
Physiology, College of Physicians and 
Surgeons, Columbia University 

Localization of certain spasmodic respiratory 
responses in the medulla oblongata of the 
cat. 

. P. O. Chatfield and S. Mead (introduced by 
E. M. Landis), Department of Physiology, 
Harvard Medical School 

The role of the vagi in the crossed phrenic 
phenomenon. 

. Joseph N. Spencer (by invitation), William 
B. Draper, Thomas M. Parry (by invitation) 
and Richard W. Whitehead, Department of 
Physiology and Pharmacology, University 
of Colorado Medical Center 

Studies on diffusion respiration. V. The hemo- 
globin-oxygen pump. 

. Hermann Rahn and Arthur B. Otis, Depart- 
ment of Physiology, University of Rochester 
School of Medicine and Dentistry 

Man’s respiratory response during acclimatiza- 
tion to high altitude. 

. J. E. Geraci (by invitation), George E. Mont- 
gomery, Jr. (by invitation) and Earl H. 
Wood, Section on Physiology of the Mayo 
Clinic and Foundation 

Studies of arterial oxygen saturation in patiefts 
with suspected arterial hypoxemia, with use 
of a modified oximeter. 

. Morton Galdston and Seymour A. Horwitz 
(introduced by J. Murray Steele), Department 
of Medicine, New York University College of 
Medicine and Research Service, Third (New 
York University) Medical Division, Gold- 
water Memorial Hospital 

Exchange of carbon dioxide and oxygen in the 
nasopharyngeal part of the respiratory dead 
space. 


. Ward S. Fowler (introduced by Julius H. 


Comroe, Jr.), Department of Physiology and 
Pharmacology, Graduate School of Medicine, 
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10. 


TB 


. James H. Leathem, 


University of Pennsylvania 

Respiratory dead space. 

F. N. Craig, Jane Stubbs (by invitation) and 
F. N. Marzulli (by invitation), Physiology 
Section, Medical Division, Army Chemical 
Center, Md. 

Analysis of combined effects of exercise and 
carbon dioxide inhalation on pulmonary 
ventilation in man. 

Donald H. Barron, Laboratory of Physiology, 
Yale University School of Medicine 

CO, content of maternal and fetal sheep blood. 


PHYSIOLOGY F 
Tuesday, March 16, 9:00 a.m. 


Room 18, CoNVENTION HA 





Reproduction 


. Arthur A. Cox, (introduced by R. R. Overman), 


Department of Physiology, University of 
Tennessee College of Medicine 
Observations on the oxytocic property of 


human blood. 


. Annette LaBelle (by invitation) and Richard 


Tislow, Biological Research Laboratories, 
Schering Corporation, Bloomfield, N. J. 
Effect of lactogenic hormone on estrogen re- 

sponse of immature rats. 


. Hubert R. Catchpole, Department of Pathology, 


University of Illinois College of Medicine 
Cell fractionation and gonadotrophin assays 
of anterior pituitary glands. 


. M. X. Zarrow (by invitation) and W. T. Salter, 


Laboratories of Pharmacology and Toxi- 
cology, Yale University School of Medicine 
Comparison of biological and chemical evalua- 
tions of sex hormone balance. (Pharmacol.) 


_ F. D. Humm (by invitation) and W. T. Salter, 


Laboratories of Pharmacology and Tozi- 
cology, Yale University School of Medicine 

Chemical studies of sex steroid balance in 
human subjects. 


. George Clark, Depariment of Anatomy, Chi- 


cago Medical School, and Yerkes Laboratories 
of Primate Biology, Orange Park, Fla. 

The lack of effect of estrogen on the sex skin of 
the infant male chimpanzee. 


. José Gongora (by invitation) and Charles D. 


Kochakian, Department of Physiology and 
Vital Economics, University of Rochester 
The in vitro metabolism of testosterone to 
A‘-androstenedione-3, 17 and cis-testosterone 

by rabbit liver homogenate. 

Bureau of Biological 
Research, Rutgers University 

High protein diets and testosterone propionate 
as related to plasma and liver proteins in 


rats. 


FEDERATION PROCEEDINGS 


9. Boris B. Rubenstein, Department of Metabolism 
Endocrinology Research, Michael Reese Hos. 
pital, Chicago 

Vitamin E diminishes the vasomotor symptoms 
of menopause. 

10. S. R. M. Reynolds, L. M. Hellman (by invita. 
tion) and P. Bruns (by invitation), Carnegie 
Institution of Washington, Department of 
Embryology; and Department of Obstetrics, 
Johns Hopkins University School of Medicine 

Uterine contractions effective in dilating the 
human cervix, recorded by the multichannel 
strain gage tokodynamometer. 

li. David I. Macht, Division of Pharmacology, 
Sinai Hospital, Baltimore 

Concerning the nature of menstrual poison. 

12. Landrum B. Shettles and Zacharias Dische 
(by invitation), Depts. of Obstetrics and 
Gynecology, Anatomy and Biochemistry, 
College of Physicians and Surgeons, Colum- 
bia University 

The composition of polysaccharides of human 
cervical mucus. 

13. W. A. Selle and Otis B. Miller (by invitation), 
Depts. of Physiology and Dermatology, Uni- 
versity of Texas Medical School, Galveston 

Fetal gastric secretion of radioiodine applied 
precutaneously to pregnant animals. 


JOINT SESSION OF THE FEDERATION 
Tuesday, March 16, 1:30 p.m. 
BALLROOM, CONVENTION HALL 

Program on page 314 
PHYSIOLOGY BUSINESS MEETING 
Tuesday, March 16, 4:15 p.m. 


Room 20, Convention HA 


PHYSIOLOGY A 
Wednesday, March 17, 9:00 a.m. 


BALLROOM, CONVENTION HALL 


Axone and Synapse 


1. Domingo Ampil (by invitation) and Harry 
Grundfest, Dept. of Neurology, College of 
Physicians and Surgeons, Columbia Univer- 
silty 

Relation between synaptic delays and charac- 
teristics of preganglionic volleys initiating 
responses in cat autonomic ganglia. 


2. 


10. F 


Joint 
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PROGRAM OF THIRTY-SECOND ANNUAL MEETING 


9. Harry Grundfest and Domingo Ampil (by 
invitation), Dept. of Neurology, College of 
Physicians and Surgeons, Columbia Uni- 
versity 

Preganglionic B fibers to the inferior mesenteric 
ganglion of the cat. 

. Abraham M. Shanes, Dept. of Physiology and 
Biophysics, Georgetown University School 
of Medicine, Washington, Marine Biological 
Laboratory, Woods Hole, Mass.,and Bermuda 
Biological Station 

Medium concentration in relation to the water 
content and electrical properties of nerves. 

Gordon M. Schoepfle, Dept. of Physiology, 
Washington University School of Medicine, 
St. Louis 

Nerve excitation as a function of membrane 
voltage. 

5. D. W. Bronk, F. Brink and M. G. Larrabee, 
Johnson Foundation, University of Pennsyl- 
vania 

The sequence of functional changes in a neurone 
during narcosis and anoxia. 

6. J. M. Posternak (by invitation) and M. G. 
Larrabee, Johnson Foundation, University 
of Pennsylvania 

Action of narcotics on synapses compared to 
action on axons in sympathetic ganglia. 

Robert Hodes, Dept. of Physical Medicine, 
Graduate School of Medicine, and the Eldridge 
Reeves Johnson Foundation, University of 
Pennsylvania 

Conduction velocity of skeleto-motor nerve 
fibers to partially paralyzed muscles in 
human poliomyelitis. ; 

8. H. K. Hartline, Johnson Research Foundation, 

University of Pennsylvania 

Retinal action potentials of photoreceptor cells 
and the discharge of nerve impulses in their 
axones. 

. Francis O. Schmitt and Eduardo De Robertis 
(by invitation), Biology Department, Massa- 
chusetts Institute of Technology 

Electron microscope observations of nerve 
structure. 


ow 


_ 


a | 


o 


10. Rita Guttman, Brooklyn College 


Resistance characteristics of rectifier element 
in single nerve fibers. 


PHYSIOLOGY B 
Wednesday, March 17, 9:00 a.m. 


Room 20, CoNvENTION HALL 


Joint Session with The American Society for 


Experimental Pathology 
See Pathology Program for titles 


10. 
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PHYSIOLOGY C 
Wednesday, March 17, 9:00 a.m. 


Room 21, CoNVENTION HALL 


Temperature Regulation 


. Leon Eisenberg (by invitation) and H. C, 


Bazett, Physiology Department, University 
of Pennsylvania 

Further observations on intravascular tempera- 
ture in man. 


. N. Kleitman, A. Ramsaroop (by invitation), 


and T. Engelmann (byi nvitation), Dept. of 
Physiology, University of Chicago 

Variations in skin temperatures of the feet 
and hands and the onset of sleep. 


- Michael Newton (introduced by H. C. Bazett), 


Dept. of Physiology, Medical School, Uni- 
versity of Pennsylvania 
Electrocardiographic changes on tilting. 


. E. S. Fetcher, S. I. Rapaport (by invitation) 


and John F. Hall (by invitation), Aero Medi- 
cal Laboratory, Wright Field 

The physiological basis for the internal ventila- 
tion of clothing. 


. S. I. Rapaport (by invitation), E. S. Fetcher 


and John F. Hall (by invitation), The Aero 
Medical Labovatory, Wright Field 

Physiological protection of the extremities from 
severe cold. 


. L. Love (by invitation) and H. C. Bazett, 


Dept. of Physiology, University of Pennsyl- 
vania 
Heat loss and blood flow in the feet. 


. Adelbert Ames, III (by invitation), Richard 


S. Griffith (by invitation), David A. Gold- 
thwait (by invitation), Martin B. Macht 
(by invitation}, and H. S. Belding, The 
Quartermaster Corps, Climatic Research 
Laboratory, Lawrence, Mass. 

A study of various methods of rewarming men 
after exposure to extreme cold. 


. E. F. Adolph, Dept. of Physiology, University 


of Rochester 
Lethality of cold immersion in rats. 


. Mortimer E. Bader, Martin B. Macht and 


Elizabeth L. Pillion (introduced by H. 8. 
Belding), The Quartermaster Corps, Climatic 
Research Laboratory, Lawrence, Mass. 
Peripheral vascular effects produced by local- 
ized warming of various skin areas. 
Martin B. Macht, Mortimer E. Bader and 
Elizabeth L. Pillion (introduced by H. S. 
Belding), The Quartermaster Corps, Climatic 
Research Laboratory, Lawrence, Mass. 
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The effect of acetyl-beta-methyl-choline on 
blood flow through the hand at low tempera- 
tures. 

11. John R. Brobeck, Laby. of Physiology, Yale 
Univ. School of Medicine 

Food intake as a mechanism of temperature 

regulation in rats. 


PHYSIOLOGY D 
Wednesday, March 17, 9:00 a.m. 


Room 22, CoNvENTION HALu 


Respiration 


1. R. W. Whitehead, D. L. G. Beshore (by invita- 
tion), W. B. Draper, Joseph N. Spencer 
(by invitation) and Thomas M. Perry (by 
invitation), Dept. of Physiology and Pharma- 
cology, University of Colorado Medical Center 

Studies on diffusion respiration. VI. Changes 
in kidney function in dogs. 

2. Marshall Brucer (by invitation) and H. G. 
Swann, Dept. of Physiology, University of 
Texas Medical School 

A method of assaying the efficacy of resuscitat- 
ing procedures. 

3. H. G. Swann and Marshall Brucer (by invita- 
tion), Dept. of Physiology, University of 
Texas Medical School 

The recovery period after resuscitation. 

4. A. Sokalchuk (by invitation), D. Ellis (by invi- 
tation), and E. M. Greisheimer, Dept. of 
Physiology, Temple University School of 
Medicine 

Pulmonary function as affected by operative 
positions. 

5. Nelle Pace, Enrique Strajman (by invitation), 
and Elaine Walker (by invitation), Division 
of Medical Physics, University of California 

Influence of age on carbon monoxide desatura- 
tion in man. 

6. A. Hemingway, E. B. Brown, G. S. Campbell, 
F. Gollan and J. O. Elam, Dept. of 
Physiology, University of Minnesota 

Chronic hyperventilation in normal human 
subjects. 

7. Arthur B. Otis, Mitzi Suskind (by invitation) 
and Hermann Rahn, Dept. of Physiology, 
University of Rochester School of Medicine 
and Dentistry 

Effect of pressure breathing and posture upon 
the respiratory gas exchange and heart rate. 

8. Ralph W. Stacy (by invitation), Jack A. Hunter 
(by invitation) and F. A. Hitchcock, The 
Laboratory of Aviation Physiology, Ohio 
State University 

A mass spectrometer for the rapid, continuous 
analysis of respiratory gases. 


9. A. C. Barger (by invitation), G. S. Richardson 
(by invitation), and E. M. Landis, Dep, 
of Physiology, Harvard Medical School 

A Geiger-Miiller counter system for tracer 
studies of gas exchanges in man. 

10. E. H. Wood, J. E. Geraci (by invitation) and 
D. L. Groom (by invitation), Section on 
Physiology of the Mayo Clinic and Founda. 
tion 

Photoelectric determination of blood oxygen 
saturation in man. 


11. George E. Montgomergy, Jr. (by invitation), 


J. E. Geraci (by invitation) and Earl H, 
Wood, Section on Physiology of the May 
Clinic and Foundation 

Calibration of the Millikan compensated oxim- 
eter as used among white and colored 
persons. 


PHYSIOLOGY E 
Wednesday, March 17, 9:00 a.m. 


Room 17, ConvENTION HAtu 





Enzymology 


1. Maurice M. Rapport (by invitation), Arda 
Alden Green and Irvine H. Page, Research 
Division of the Cleveland Clinic Foundation 

Enzymatic inactivation of serum vasocon- 
strictor. 

2. J. Maxwell Little. Dept. of Physiology and 
Pharmacolegy, Bowman Gray School of 
Medicine of Wake Forest College, Winston- 
Salem , 

Two fractions of specific cholinesterase present 
in normal mouse brain. 

3. Charles D. Kochakian and Constance E. 
Stettner (by invitation), Dept. of Physiology 
and Vital Economics, University of Rochester 

A comparison of the effect of testosterone 
propionate and “growth hormone’’ on the 
body and organ weights and composition and 
the arginase and phosphatases of the kidney 
and liver of the castrated male mouse. 

4. R. H. De Meio (by invitation), A. E. Rakoff 
(by invitation), A. Cantarow and K. E. 
Paschkis, Jefferson Medical College, Phila- 
delphia 

Mechanism of inactivation of a-estradiol by 
rat liver “‘in vitro’’. 

5. A. M. Freedman (by invitation), Alice Willis 
(by invitation) and H. E. Himwich, Medical 
Division, Army Chemical Center, Md. 

Correlation between signs of toxicity and cho- 
linesterase level of brain and blood during 
recovery from di-isopropyl fluoro-phosphate 
(DFP) poisoning. 

6. S. Spiegelman and John M. Reiner, Dept. 
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Bacteriology and Immunology, Washington 
University School of Medicine, St. Louis 
Protection by substrate against inhibition of 
enzymatic adaptation by protein de- 

naturants. 

7. Clary J. Fischer (by invitation) and Roy 
O. Greep, Harvard School of Dental Medicine 

Effect of magnesium on alkaline phosphatase 
as influenced by pH, enzyme concentration 
and aging. 

§. Emily A. Feld (by invitation), Mortimer A. 
Rothenberg (by invitation) and David 
Nachmansohn, Dept. of Neurology, College of 
Physicians and Surgeons, Columbia Uni- 
versity. 

On the mechanism of the action of di-isopropy] 
fluorophosphate. 

9, John M. Reiner and S. Spiegelman, Dept. of 
Bacteriology and Immunology, Washington 
University School of Medicine, St. Louis 

The partial purification and some properties 
of an adaptation-stimulating principle from 
yeast. 

10. Otto H. Miller, Dept. of Physiology, Syracuse 
University College of Medicine 

A polarographic study of the action of carbonic 
anhydrase at the dropping mercury electrode. 


PHYSIOLOGY F 
Wednesday, March 17, 9:00 a.m. 


Room 18, Convention Hau 





Hypertension and Kidney 


1. George E. Brown, Jr. (by invitation) and 
Earl H. Wood, Section on Physiology of the 
Mayo Clinic and Foundation 

Effect of tetra-ethyl-ammonium chloride on 
intra-arterial blood pressure in patients with 
coarctation of the aorta. 

2. Irvine H. Page, R. D. Taylor and J. J. Rein- 
hard (by invitation), Research Division of the 
Cleveland Clinic Foundation 

The influence of tetraethyl ammonium, hepa- 
tectomy and selective destruction of the 
nervous system on vascular reactivity. 

3. E. A. Ohler (by invitation) and G. E. Wakerlin, 
Dept. of Physiology, University of Illinois 
College of Medicine 

Further studies on the treatment of experi- 
mental renal hypertension with paredrine 
hydrobromide. 

4. Arnold H. Williams (by invitation) and Henry 
A. Schroeder, Dept. of Internal Medicine 
and the Oscar Johnson Institute, Washington 
University School of Medicine, and Barnes 
Hospital, St. Louis 

The asystolic arterial pressure gradient as a 
measure of local peripheral resistance. 
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5. Norman S. Olsen (by invitation), Henry A. 
Schroeder and Melvin L. Goldman (by 
invitation), Depts. of Biological Chemistry 
and Internal Medicine and the Oscar Johnson 
Institute, Washington University School of 
Medicine, and Barnes Hospital, St. Louis 

Methods for extraction of pressor substances 
from hypertensive blood. 

6. C. A. Schaffenburg (by invitation) and H. 
Selye, Institut de Medecine et de Chirurgie 
Experimentales, Universite de Montreal 

Blood electrolite changes in experimental renal 
hypertension. 

7. Edwin P. Hiatt, Dept. of Physiology, Uni- 
versity of North Carolina School of Medicine 

Effects of oral cinchona alkaloids on circulation 
of dogs with experimental hypertension. 

8. Helene Wastl, Dept. of Anatomy, Hahnemann 
Medical College, Philadelphia 

Influence of tea from leaves of ceanothus 
americanus on blood pressure of hypertensive 
rats. 

9. B. W. Zweifach, S. Rosenfeld (by invitation) 
and Ephraim Shorr, Dept. of Medicine, 
Cornell University Medical College and the 
New York Hospital 

Hepato-renal factors in circulatory homeo- 
stasis. XVI. Vascular changes in mesentery 
in renal hypertension in rats. 

10. Eric Ogden, Dept. of Physiology, University 
of Texas Medical Branch 

Influence of dibenamine on renal function of 
the dog. 

11. Arthur J. Dziemian (introduced by W. Fleisch- 
mann) Medical Division, Army Medical 
Center, Md. 

The effects of burns on kidney function. 

12. J. T. Bradbury, O. F. Kraushaar (by in- 
vitation), W. E. Brown, (by invitation), 
Dept. of Obstetrics and Gynecology, Univers- 
ity of Iowa 

The effect of morphine on urinary volume 
in women. 


PHYSIOLOGY A 
Wednesday, March 17, 1:45 p.m. 


Batitroom, CONVENTION HAL 





Nerve Metabolism 


1. J. Magnes and A. Geiger (introduced by 
H. Grundfest), Dept. of Physiology, Hebrew 
University, Jerusalem, and Dept. of Psychia- 
try, College of Physicians and Surgeons, 
Columbia University 

Effect of hydrogen and bicarbonate ions on the 
metabolic rate of the perfused cat brain. 

2. Seymour S. Kety, Francis D. W. Lukens, 
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10. 


5. 


Rachel B. Woodford (by invitation), Merel 
H. Harmel (by invitation), F. A. Freyhan 
(by invitation) and Carl F. Schmidt, Depts. 
of Pharmacology, Medicine and Psychiatry, 
University of Pennsylvania and the Delaware 
State Hospital 

The effects of insulin hypoglycemia and coma 
on human cerebral metabolism and blood 
flow. 


. F. D. Carlson (by invitation), F. Brink and 


D. W. Bronk, Johnson Foundation, Uni- 
versity of Pennsylvania 

A method for direct measurement of rate of 
oxygen utilization by nerve. 


. C. M. Connelly (by invitation) and D. W. 


Bronk, Johnson Foundation, University of 
Pennsylvania 

Measurements of rapid changes in oxygen 
consumption by nerve following brief periods 
of stimulation. 


. R. G. Grenell, P. W. Davies (by invitation), 


and D. W. Bronk, Johnson Foundation, 
University of Pennsylvania 

The effects of brain anemia on cortical oxygen 
consumption in vivo. 


. P. W. Davies (by invitation), R. G. Grenell 


and D. W. Bronk, Johnson Foundation, 
University of Pennsylvania 

The time course of in-vivo oxygen consumption 
of cerebral cortex following electrical stimu- 
lation. 


. L. L. Boyarski, S. Postel and A. Rosenblatt 


(introduced by R. W. Gerard), Dept. of 
Physiology, University of Chicago 

Enzyme inhibitors on conduction and respira- 
tion of frog nerve. 


. V. B. Brooks and R. E. Ransmeier (introduced 


by R. W. Gerard), Dept. of Physiology, 
University of Chicago. 

Enzyme inhibitors on electric activity of frog 
brain. 


. C. Haber and L. Saidel (introduced by R. W. 


Gerard), Dept. of Physiology, University of 
Chicago 

Glutamic acid in neural aetivity. 

B. Libet, Dept. of Physiology, University of 
Chicago 

Adenosinetriphosphatase in nerve. 


PHYSIOLOGY B 
Wednesday, March 17, 1:45 p.m. 
Room 20, Convention HAL 


Gastric Secretion 


T. L. Patterson, J. Kaulbersz, D. J. Sand- 
weiss and H. C. Saltzstein (by invitation), 
Depts. of Physiology and Surgery, Wayne 


FEDERATION PROCEEDINGS 


10. 


11. 


. C. R. Robertson (by invitation) and M. |, 


. A. Littman (by invitation) and M. I. Grossman, 


. M. I. Grossman, C. R. Robertson (by invita. 


. E. Hale (by invitation) and M. I. Grossman, 


. Franklin Hollander and Frances U. Lauber 


. Gladys R. Bucher and Arthur Anderson (by 


. S. A. Komarov, Harry Shay and Herman 


. Leslie E. Edwards and Carolyn Trowbridge 


Univ. College of Medicine, and Harpe 
Hospital, Detroit 
The effect of céphorectomized dogs’ urine ex. 
tract on gastric secretion. 


Grossman, Dept. of Clinical Science, Univ, 
of Illinois College of Medicine 
Potentiation of the gastric secretory response 
to histamine by parasympathomimetic drugs, 


Dept. of Clinical Science, Univ. of Illinois 
College of Medicine 
Action of antacids in the human stomach; 
results with zirconium phosphate. 


tion), and W. L. Anderson (by invitation), 
Dept. of Clinical Science, Univ. of Illinois 
College of Medicine 
Inhibition of gastric secretion by “histam- 
inase’’. 


Dept. of Clinical Science, Univ. of Illinois 
College of Medicine 
Studies on the mechanism of ‘‘acid rebound” 
in gastric acidity. 


(by invitation), Gastroenterology Research 
Laboratory, Mt. Sinai Hospital, New York 
City 
The pH of gastric mucous secretion after equil- 
ibration in vitro with alveolar air. 


invitation), Dept. of Biochemistry, Vander- 
bilt University 
The uropepsin output in cats given histemine- 
caffeine in beeswax. 


Siplet (by. invitation), Fels Research In- 
stitute, Temple University School of Medicine 
Secretion of mucin in response to sham feeding 
and histamine stimulation. 


Edwards (introduced by R. W. Ramsey), 
Dept. of Physiology and Pharmacology, 
Medical College of Virginia 

A method for the study of gastric secretion in 
vitro. 

Carolyn Trowbridge Edwards and Leslie E. 
Edwards (introduced by R. W. Ramsey), 
Dept. of Physiology and Pharmacology, 
Medical College of Virginia 

Factors influencing in-vitro secretion of pepsil: 

Charles A. Winter and Charles W. Mushelt 
(by invitation), Merck Institute for Therv- 
peutic Research, Rahway 

Gastrointestinal and hematological respo 
in dogs to large doses of histamine and 4 
antihistaminic drug. 
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A. H. Ryan, Dept. of Physiology and Phar- 
macology, Chicago Medical School 

Sympathetic reaction in peptic ulcer. 

J. Katz (by invitation), Robert L. Dryer (by 
invitation), W. D. Paul (by invitation) and 
J. I. Routh, Depts. of Biochemistry and 
Internal Medicine, College of Medicine, 
Univ. of Towa 

Isolation and assay of an anti-secretory sub- 
stance from duodenal mucosa. (Biochem.) 


PHYSIOLOGY C 
Wednesday, March 17, 1:45 p.m. 


Room 21, CoNvENTION HaALu 





Temperature Regulation 


_V. E. Hall, R. Grant (by invitation) and J. 


Field, Dept. of Physiology, Stanford Uni- 
versity 

The influence of substances affecting body 
temperature on thermal polypnea. 


. J. Field, C. N. Peiss (by invitation), and V. E. 


Hall, Dept. of Physiology, Stanford Uni- 
versity 

The influence of substances affecting body 
temperature on oxygen consumption and 
glycolysis in brain. 

Walter C. Randall, Douglas E. Smith and 
Alrick B. Hertzman, Dept. of Physiology, 
St. Louis University School of Medicine 

Some cutaneous responses to “‘reflex heating’’. 


. Douglas E. Smith, Walter C. Randall and 


Alrick B. Hertzman, Dept. of Physiology, 
St. Louis University School of Medicine 
Some cutaneous responses to ‘“‘reflex cooling’. 


. Walter B. Shelley, Peter N. Horvath (by 


invitation), and Steven M. Horvath, Depts. 
of Dermatology and Physical Medicine, Univ. 
of Pennsylvania School of Medicine. 

Inhibition of sweating by means of ionto- 
phoresis. 


. Steven M. Horvath, Dept. of Physical Medi- 


cine, Graduate School of Medicine, Uni- 
versity of Pennsylvania 

Orthostatic hypotension following hot or cold 
baths. 

J.F. Herrick and J. L. Bollman, Div. of Experi- 
mental Medicine, Mayo Foundation 

The effect of hyperthermia on the flow of 
thoracic duct lymph. 


. James L. A. Roth and John A. Frantz (intro- 


duced by J. W. Heim), Physiology Branch, 
Aero Medical Laboratory, Wright Field 

Metabolic balances in the cold environment : 
I. Nitrogen and water exchanges. 


. John A. Frantz and James L. A. Roth (intro- 


11. 
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duced by J. W. Heim), Physiology Branch, 

Aero Medical Laboratory, Wright Field 
Metabolic balances in the cold environment: . 

II. Energy exchanges. 


. S. Rodbard and F. Sampson (by invitation), 


Cardiovascular Dept., Research Institute, 
Michael Reese Hospital, Chicago 

Further evidence for a temperature-sensitive 
mechanism in a poikilotherm (the turtle). 

Harold D. Green and Ben C. Ogle (by invita- 
tion), Dept. of Physiology and Pharmacology, 
Bowman Gray School of Medicine of Wake 
Forest College 

Vasodilation produced by etamon, priscol, 
body warming and spinal anesthesia in 
normal extremities. 


PHYSIOLOGY D 
Wednesday, March 17, 1:45 p.m. 


Room 22, CoNvENTION HALL 





Shock 


. Samuel A. Corson and Elizabeth O’Leary, 


with the technical assistance of Opal Cain, 
Depts. of Physiology, School of Medicine, 
Univ. of Minnesota and Howard University 

The influence of sodium salts on the extra- 
cellular space in experimental hypoproteine- 
mic edema. 


. R.R. Overman, C. P. Tharp (by invitation) and 


A. H. Tuttle (by invitation), Dept. of Physi- 

ology, Univ. of Tennessee College of Medicine 
Alterations in fluid and ionic distribution in 

various patho-physiological conditions. 


.C. P. Tharp (introduced by R. R. Overman, 


Dept. of Physiology, University of Tennessee 
College of Medicine 

Comparison of mannitol and thiocyanate vol- 
umes in several patho-physiological con- 
ditions. 


.N. R. Joseph (by invitation), C. I. Reed and 


I. E. Stock (by invitation), Dept. of Physt- 
ology, College of Medicine, and Dept. of 
Chemistry, College of Pharmacy, University 
of Illinois 

Electrochemical determination of ionic diffu- 
sion through the synovial membrane. 


. E. W. Bixby (introduced by H. C. Bazett), 


Physiology Dept., Medical School, University 
of Pennsylvania 

The recovery of sodium thiocyanate from whole 
blood and plasma as related to the measure- 
ment of extracellular fluid volumes. 


. W. D. Collings, C. J. Martin (by invitation) 


and G. R. Walters (by invitation), Dept. of 
Physiology, State University of Iowa 


& Z Library 
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A method for constant, long-term intravenous 
infusion of the unanesthetized dog. 

7. John S. Kirk (introduced by K. E. Jochim), 
Dept. of Physiology, Univ. of Kansas 

Visceral capillary permeability changes pro- 
duced in the dog by anaphylactic shock and 
venous statis. 

8. Parke H. Woodard (introduced by K. E. 
Jochim), Dept. of Physiology, Univ. of Kansas 

Anaphylactic shock in a restricted circulation 
system excluding the liver in the dog. 

9. Louis Moreau (by invitation), Marvin Bali- 
stocky (by invitation), and L. V. Heilbrunn, 
Zoological Laboratory, University of Penn- 
sylvania 

Studies of shock in frogs: I. Shock due to elec- 
trical injury. 

10. Monica Reynolds (introduced by Magnus I. 
Gregersen), Dept. of Physiology, College of 
Physicians and Surgeons, Columbia Uni- 
versity 

An analysis of the effects of large volumes of iso- 
tonic saline on the circulation of severely 
hemorrhaged dogs. 

11. R. C. Ingraham and Franklin Roemhild (by 
invitation), and H. Goldberg (by invitation) 
Dept. of Physiology, Univ. of Illinois College 
of Medicine 

Further observations on the effect of pento- 
barbital and of an adrenolytic agent upon the 
survival of animals subjected to a procedure 
resulting in experimental hemorrhagic shock. 

J. Garrott Allen and Willadene Egner (by in- 
vitation), Dept. of Surgery, University of 
Chicago 

The reaction caused by the intravenous injec- 
tion of salmine sulfate in dogs. 


12. 


PHYSIOLOGY E 
Wednesday, March 17, 1:45 p.m. 


Room 17, CoNVENTION HALL 





Carbohydrate Metabolism 


1. J. Clifford Stickney, David W. Northup and 
Edward J. Van Liere, Dept. of Physiology, 
West Virginia University School of Medicine 

Effect of anoxia on the glucose tolerance curve 
of dogs. 

. Edward J. Van Liere, J. Clifford Stickney and 
David W. Northup, Dept. of Physiology, West 
Virginia University School of Medicine 

Effect of acclimatization on blood sugar re- 
sponse to anoxia. 

3. M. Wierzuchowski (introduced by William H. 

Chambers), Physiological Institute of the 


FEDERATION PROCEEDINGS 


Medical Faculty, University of Lodz, Poland 
The effect of body temperature on the respira- 

tory transformation of intravenous carbohy. 

drates in amytal-anesthetized dogs. 

4. Roger M. Reinecke and Paul J. Hauser (by 
invitation), University of Minnesota 

Arterio-venous blood sugar studies on the 
kidney of the eviscerated dog. 

5. C. H. Beatty (introduced by Magnus I. Greger- 
sen), Dept. of Physiology, College of Physi- 
cians and Surgeons, Columbia University 

The femoral A-V glucose differences following 
glucose infusion in unanesthetized normal 
and adrenalectomized dogs. 

6. R. C. de Bodo, I. H. Slater (by invitation), 
H. F. Weisberg (by invitation), K. F, 
Prescott (by invitation), Dept. of Pharma- 
cology, New York University College of 
Medicine 

Adrenaline hyperglycemia in hypophysee- 
tomized dogs. 

7. M. Perlmutter (introduced by G. W. Thorn) 
and R. O. Greep, Dept. of Medicine, Harvard 
Medical School; the Medical Clinic, Peter 
Bent Brigham Hospital; and the Harvard 
School of Dental Medicine 

Effect of insulin upon the in vitro glucose util- 
ization and glycogenesis of the diaphragm of 
normal and pituitarectomized rats. Adapta- 
tion of this technique as an assay for serum 
content of insulin and anti-insulin substances. 

8. Knud Lunbaek and James Stevenson (iniro- 
duced by C. N. H. Long). Dept. of , Physio- 
logical Chemistry and Laby. of Physiviogy, 
Yale University School of Medicine. 

The effect of previous carbohydrate depriva- 
tion on the carbohydrate metabolism of iso- 
lated muscle. 

9. Lawrence Greenman and John C. Rathbun 
(introduced by T. S. Danowski), Dept. of Re 
search Medicine, University of Pittsburgh 
School of Medicine, the Renziehausen Foun- 
dation and the Children’s Hospital of Pittsburgh 

Studies of galactose and glucose metabolism. 

J. D. Meyers (introduced by E. A. Stead, Jr.), 
Dept. of Medicine, Duke University School of 
Medicine 

The effects of the intravenous administration 
of glucose and amino acids on the hepatit 
blood flow and splanchnic oxygen consump 
tion of man. 

11. T. S. Danowski, Dept. of Research Medicine and 
the Renziehausen Foundation, University 
Pittsburgh School of Medicine 

Alterations in the rate of glycolysis in humat 
blood following the addition of salts. 
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PHYSIOLOGY F 
Wednesday, March 17, 1:45 p.m. 


Room 18, ConvENTION HaA.u 





Endocrinology 


1. R. de Grandpre (by invitation), J. L. Prado 
(by invitation), P. Dontigny (by invitation), 
J. Leduc (by invitation) and H. Selye, 
Institut de Medecine et de Chirurgie Experi- 
mentales, Universite de Montreal, Canada 

Influence of protein hydrolysates on the pro- 
duction of nephrosclerosis and hypertension 
by anterior-pituitary preparations. 

2. Henry D. Lauson, Howard A. Eder (by invita- 
tion), Francis P. Chinard (by invitation), 
George C. Cotzias (by invitation) and Roger 
L. Greif (by invitation), Hospital of the 
Rockefeller Institute for Medical Research 

Estimation of the rate of antidiuretic hormone 
secretion in normal man. 

3. William O. Maddock, Edwin S. Jungck (by 
invitation), and Carl G. Heller, Dept. of 
Physiology, University of Oregon Medical 
School 

Antigonadotrophin formation to sheep FSH: 
effectiveness against endogenous gonado- 
trophic hormones in men. 

4, Savino A. D’Angelo, Albert S. Gordon and 
Harry A. Charipper, Dept. of Biology, Wash- 
ington Square College of Arts and Sciences, 
New York University 

The effect of inanition on pituitary-adrenal 
function in the guinea pig. - 

5. David Rapport, Attilio Canzanelli and Ruth 
Guild (by invitation), Dept. of Physiology, 
. ufts College Medical School 

Effects of the ablation of the pituitary, adrenals 
and thyroid on liver regeneration, nucleic 
acid partition, etc. 

6. I. Arthur Mirsky, John Wachman (by invita- 
tion), C. J. Podore (by invitation) and R. H. 
Broh-Kahn (by invitation), May Institute for 
Medical Research of the Jewish Hospital, 
Cincinnati 

Insulin excretion in normal man. 

7. R. H. Broh-Kahn (by invitation) and I. Arthur 
Mirsky, May Institute for Medical Research 
of the Jewish Hospital, Cincinnati 

Insulin inactivation by tissue extracts. 

8.1. H. Slater (by invitation), R. C. de Bodo, 
H. F. Weisberg (by invitation) and S. P. 
Kiang (by invitation), Dept. of Pharma- 
cology, New York University College of 
Medicine 

A study of insulin hypersensitivity in hypo- 
physectomized dogs. 

9. William T. Salter, MacAllister W. Johnston 
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(by invitation) and Janet Beach (by invi- 

tation), Laboratories of Pharmacology and 

Toxicology, Yale Univ. School of Medicine - 
Extra-thyroidal iodine. 

10. Warren O. Nelson and Helen E. Wheeler 
(by invitation), Dept. of Anatomy, University 
of Towa College of Medicine 

Effect of iodine in hypothyroid rats. 

11. S. B. Barker and H. J. Lipner (by invitation), 

Dept. of Physiology, State University of Iowa 
Determination of protein-bound iodine in bio- 
logical material. 

12. WillieW.Smith, Laboratory of Physical Biology, 
National Institute of Health, Bethesda, Md. 

The influence of thiourea and thiouracil on the 
response of rats to methyl chloride. 

13. Albert S. Gordon and Grace F. Katsh (by 
invitation), Dept. of Biology, Washington 
Square College of Arts and Sciences, New 
York University 

The relation of the endocrine gland system to 
macrophagic activity. 





PHYSIOLOGY EDITORIAL CONFERENCE 
Wednesday, March 17, 7:30 p.m. 


Room 17, Convention HaAtu 


A. C. Ivy, Chairman 
All members interested in the publication affairs 
of the Society are cordially invited to attend. 





Federation ‘‘Mixer’’ 
Wednesday, Marcu 17, 9:00 p.m. 


ARENA, CONVENTION HALL 





PHYSIOLOGY A 
Thursday, March 18, 9:00 a.m. 


BaLitrRooM, CONVENTION HALL 


Hypertension . 


1. Isabelle Dougherty and Sister M. A. C. Day 
(introduced by A. B. Hertzman), Dept. of 
Physiology, St. Louis University School of 
Medicine 

Observations on the peripheral circulation in 
neurogenic hypertension. 

2. W. G. Moss (by invitation) and G. E. Wakerlin, 
Dept. of Physiology, University of Illinois 
College of Medicine 

The role of the nervous system in experimental 
hypertension in the dog. 

3. G. E. Wakerlin, John Marshall, Hiroski 
Minatoya, Rufus Walker and A. Kaplan, 
Dept. of Physiology, University of Illinois 
College of Medicine 
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10. 


11. 





Further studies on the treatment and prophy- 
laxis of experimental renal hypertension 
with renal extracts. 


. Robert D. Taylor, A. C. Corcoran and Irvine 


H. Page, Research Division of the Cleveland 
Clinic Foundation 

Effects of denervation on experimental renal 
hypertension. 


. Lena A. Lewis and Irvine H. Page, Research 


Division of the Cleveland Clinic Foundation 

Nature of increased serum §-globulin content 
in malignant hypertension and diabetic 
retinopathy. 


. Ronald E. Scantlebury (introduced by T. L. 


Patterson), Dept. of Physiology and Pharma- 
cology, University of Arkansas School of 
Medicine 

Development of chronic hypertension in dogs 
by the occlusion of the carotid arteries. 


. Melvin L. Goldman (by invitation) and Henry 


A. Schroeder, Dept. of Internal Medicine 
and the Oscar Johnson Institute, Washington 
University School of Medicine, and Barnes 
Hospital, St. Louis 

The immediate pressor effect of desoxycorticos- 
terone acetate in hypertensive and normo- 
tensive subjects. 


. Robert E. Shipley and O. M. Helmer, Lilly 


Laboratory for Clinical Research, Indianap- 
olis General Hospital 

Observations on the sustained pressor principle 
in different animal species. 


. O. M. Helmer, Robert E. Shipley and K. G. 


Kohlistaedt, Lilly Laboratory for Clinical 
Research, Indianapolis General Hospital 
Further studies on the identity of the sustained 

pressor principle. 

Henry A. Schroeder, Melvin L. Goldman (by 
invitation) and Norman S. Olsen (by invita- 
tion), Depts. of Internal Medicine and Bio- 
logical Chemistry and the Oscar Johnson 
Institute, Washington University School of 
Medicine, and Barnes Hospital, St. Louis 

Pressor substances in hypertensive blood. 

Raymond E. Weston, Leon Hellman (by invi- 
tation), Doris J. W. Escher (by invitation) 
and Louis Leiter (by invitation), Medical 
Division, Montefiore Hospital, New York 

Effect of low sodium and Kempner diets on 
renal hemodynamics and electrolyte excre- 
tion in hypertensives. 


. L. Horlick (by invitation) and L. N. Katz 


Cardiovascular Dept., Research Institute, 
Michael Reese Hospital, Chicago 

Standardization of a method for the produc- 
tion of experimental atherosclerosis in the 
chicken. 


FEDERATION PROCEEDINGS 


PHYSIOLOGY B 
Thursday, March 18, 9:00 a.m. 
Room 20, ConvENTION HAuu 


Axone and Synapse Action 


. Otto H. Schmitt, Depts. of Zoology and 


Physics, University of Minnesota 

Measurement of electrical energy release “im. 
pedance’”’ and longitudinal transport in nerve 
by differential electrode techniques. 


. R. Beutner and T. C. Barnes, Dept. of Pharma- 


cology, Hahnemann Medical College and 
Hospital of Philadelphia 

A new concept of phase-boundary potential 
applied to the electrophysiology of nerve. 


. Birdsey Renshaw and Herbert Rosenbaum 


(by invitation), Dept. of Physiology, Uni- 
versity of Oregon Medical School 

Does injury to an axon promptly induce altered 
excitability in its cell of origin? 


. Mortimer A. Rothenberg (introduced by David 


Nachmansohn), Dept. of Neurology, College 
of Physicians and Surgeons, Columbia Uni- 
versity 

Rate of penetration of electrolytes into nerve 
fibers. 


. Wynne Sharples (by invitation), Harry Grund- 


fest and David Nschmansohn, Dept. of 
Neurology, College of Physicians and Sur- 
geons, Columbia University 

Adenosinetriphosphatase and conduction of the 
nerve impulse. 


. David Nachmansohn and Mortimer A. Rothen- 


berg (by invitation), Dept. of Neureiogy, 
College of Physicians and Surgeons, Columbia 
University 

The difference between pharmacological action 
and the physiological role of acetylcholine 


. James E. P. Toman, Dept. of Physiology, Uni- 


versity of Utah School of Medicine 
Some effects of anticholinesterases upon frog 
sciatic nerve. 


. Leonard H. Elwell (by invitation) and John 


W. Bean, Physiology Laboratory, University 
of Michigan 

Effects of positive intrapulmonic pressure 00 
muscular contraction. 


. W. E. Burge, Dept. of Physiology, University 


of Illinois 
Consciousness and unconsciousness during 
anesthesia in relation to brain potential. 


PHYSIOLOGY C 
Thursday, March 18, 9:00 a.m. 


Room 21, CoNVENTION HALL 





Aviation Physiology 
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.Madeline Fusco 


PROGRAM OF THIRTY-SECOND ANNUAL MEETING 


E. L. Corey, Physiological Laboratory, Uni- 
versity of Virginia Medical School 

Pilot metabolism and respiratory activity 
during varied flight tasks. 

M. Mason Guest, Wayne University College of 
Medicine 

Diet and gastro-intestinal symptomsataltitude. 

S. W. Britton and V. A. Pertzoff (by invitation), 
Physiological Laboratory, University of 
Virginia 

Circulatory reserves shown by animals under 
acceleratory exposure. 


Milton Joffe (by invitation) and F. A. Hitch- 


cock, Laboratory of Aviation Physiology, 
Ohio State University 

Studies on deceleration. 

H. Jacobs (by invitation), A. Karstens (by 
invitation), and J. P. Henry, Aero Medical 
Laboratory, Air Materiel Command, Wright 
Field 

The effect of pressure breathing on circulating 
blood volume. (2) Distension of the venous 
arteries. 


_J. L. Gamble (by invitation), R. S. Shaw (by 


invitation), O. Gauer (by invitation) and 
J. P. Henry, Aero Medical Laboratory, Air 
Materiel Command, Wright Field 
Studies of the pathological physiology of 
negative ‘‘G”’ in animals and man. 

R. S. Shaw (by invitation), J. L. Gamble, Jr. 
(by invitation), P. J. Maher (by invitation), 
J. P. Henry and O. Gauer (by invitation), 
Aero Medical Laboratory, Air Materiel Com- 
mand, Wright Field 

On the use of venous pressure in the head as a 
tolerance index of negative ‘‘G’’ in humans. 

Samuel Gelfan and George D. Davis (by in- 
vitation), Laboratory of Physiology, Yale 
University School of Medicine 

Explosive decompression of monkeys at ex- 
treme altitides. 

(by invitation), Henry 
Mellette (by invitation) and Fred A. Hitch- 
cock, Laboratory of Aviation Physiology, 
Ohio State University 

Determination of the etiology of pathological 
effects of explosive decompression on the 
lungs of rats. 

Fred A. Hitchcock, Floyd M. Beman (by in- 
vitation) and John A. Kemph (by invitation), 
Laboratory of Aviation Physiology, Ohio 
State University 

Estimation of subcutaneous pressure in animals 
explosively decompressed to pressures of 
30 mm. Hg. 


. True W. Robinson (introduced by J. W. Heim), 


Physiology Branch, Aero Medical Labora- 
tory, Wright Field 
Pretreatment against decompression sickness. 


10. 


11. 
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PHYSIOLOGY D 
Thursday, March 18, 9:00 a.m. 


Room 22, ConvENTION Ha.Lu 





General Physiology 


F. Brink and J. M. Posternak (by invitation), 
Johnson Foundation, University of Penn- 
sylvania 

Thermodynamic analysis of the relative effec- 
tiveness of narcotics. 


. Mary Cregar (introduced by L. V. Heilbrunn), 


Zoological Laboratory, University of Penn- 
sylvania 
The effect of anesthetics on calcium release. 


. A. L. Hopkins (introduced by L. V. Heilbrunn), 


Marine Biological Laboratory, Woods Hole 
Autotomy as a test for toxic factor. 


. J. Painter and C. M. Pomerat, Tissue Culture 


Laboratory of the Department of Anatomy and 
the Psychopathetic Hospital, Medical Branch, 
University of Texas 

The toxicity of various stimulants of nerv- 
ous tissue as revealed by tissue culture 
technique. 


. L. E. Chadwick and V. G. Dethier (by invita- 


tion), Medical Division, Army Chemical 
Corps, Army Chemical Center, .Md., and 
Johns Hopkins University 

The distribution of response thresholds in 
studies of insect chemoreception. 


. Wilhelm Buschke, Ayer Foundation Oph- 


thalmic Research Laboratory, Manhattan Eye, 
Ear and Throat Hospital 

Epithelial movements in woundhealing in frog 
corneas. 


. Alfred F. Bliss, Dept. of Physiology, Tufts 


College Medical School 
A light-stable visual purple 


. J. H. Bodine and L. R. Fitzgerald (by invita- 


tion), Zoological Laboratory, State University 
of Iowa ¥ 

Change in riboflavin during embryonic de- 
velopment. 


. J. Percy Baumberger, George F. Leong (by 


invitation) and Kathleen Bardwell (by in- 
vitation), Physiology Dept., School of Medi- 
cine, Stanford University 

A further study of the effect of hemoglobin on 
cellular respiration. 

C. C. Hassett (introduced by L. E. Chadwick), 
Medical Division, Army Chemical Corps, 
Army Chemical Center, Md. 

The utilization of carbohydrates by drosophila 
melanogaster. 

John O. Hutchins, Betty Podolsky (by invita- 
tion) and T. M. MeMahon (by invitation), 
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Toxicity Laboratory and Dept. of Physiology, 
University of Chicago 

Effects of tris-(8-chloroethyl) amine on res- 
piration, carbohydrate and protein synthesis, 
and cell division in Chilomonas. 

12. V. G. Dethier (by invitation) and L. E. Chad- 
wick, Johns Hopkins University and the 
Medical Division, Army Chemical Corps, 
Army Chemical Center, Md. 

The stimulating effect of glycols and their poly- 
mers on the tarsal receptors of blowfiies. 


PHYSIOLOGY E 
Thursday, March 18, 9:00 a.m. 
Room 17, ConventTIoN Hatt . 





Metabolism 


1. Philip Dow and Robert H. Shuler (by invita- 
tion), Dept. of Physiology, University of 
Georgia School of Medicine 

The basal metabolic rate of Georgia medical 
students. 

2. Lawrence R. Prouty (by invitation), Martha J. 
Barrett (by invitation) and James D. Hardy, 
New York Hospital and the Dept. of Physiol- 
ogy, Cornell University Medical College 

A simple calorimeter for simultaneous deter- 
mination of heat production and heat loss 
in laboratory animals. 

3. Grace M. Roth and Charles Sheard, Section 
on Physiology and Division of Physics and 
Biophysical Research, Mayo Clinic and Mayo 
Foundation 

Relation of basal metabolic rate to vasodilata- 
tion and vasoconstriction of extremities of 
normal subjects as measured by skin tem- 
peratures. 

4. Jack L. Strominger (by invitation) and John 
R. Brobeck, Laboratory of Physiology, Yale 
University School of Medicine 

Adjustment of caloric intake of rats to dietary 

change. 

. A. Lane (by invitation) and A. C. Ivy, Dept. of 
Clinical Science, Univesity of Illinois Col- 
lege of Medicine 

Studies on the nutritional effects of heated fats. 

6. M. E. Hanson (by invitation) and M. I. Gross- 
man, Dept. of Clinical Science, University of 
Illinois College of Medicine 

The failure of intravenous glucose to inhibit 

food intake in dogs. 

.H. C. Meng (by invitation) and Smith 


Freeman, Depi. of Physiology and Dept. of 
Experimental Medicine, School of Medicine, 
Northwestern University 
Preliminary study of complete parenteral 
alimentation. 
8. Hazel E. Munsell, Robert S. Harris and Louis 


10. 


FEDERATION PROCEEDINGS 


O. Williams (by invitation), with the tech. 
nical assistance of Louise Guild (by invita. 
tion), Gertrude Nightingale (by invitation) 
and Cynthia Troescher (by invitation), Nu. 
tritional Biochemistry Laboratories, Massa. 
chusetts Institute of Technology 

Composition of Central American foods: J. 
Honduras. 


. Leon M. Sharpe (by invitation), Robert §, 


Harris, Wendell C. Peacock (by invitation) 
and Richard C. Cooke (by invitation) , Depi, 
of Food Technology and Physics, Massa- 
chusetts Institute of Technology and the 
Walter E. Fernald State School 

Effect of phytate and other food ingredients on 
the absorption of radioactive iron. 

Nathan W. Shock and Marvin J. Yiengst (by 
invitation), Division of Physiology, National 
Institute of Health and Baltimore City Hos- 
pitals 

Experimental displacement of the acid-base 
equilibrium of the blood in aged males. 


PHYSIOLOGY A 
Thursday, March 18, 1:45 p.m. 
BALLROOM, CONVENTION HAL 

SYMPOSIUM 


Physiology of Neuro-Muscular Junctions 


Joun H. WeEtsH, Chairman 


. John H. Welsh, Harvard University 


Introduction. 


. Stephen W. Kuffler, Johns Hopkins Uni- 


versity 
Electrical Aspects. 


. George H. Acheson, Harvard University 


Chemical Aspects. 


. A. McGehee Harvey, Johns Hopkins Univ. 


Clinical Aspects. 
PHYSIOLOGY B 
Thursday, March 18, 1:45 p.m. 


Room 20, ConveNTION HALL 





Cardiac Work 


. Doris J. W. Escher (by invitation), Raymond 


E. Weston, George Leiner (by invitation), 
Louis Leiter (by invitation) and Sybil 
Goldat (by invitation), Medical Division, 
Montefiore Hospital, New York 

The effect of aminophyllin on cardiac output 
and renal hemodynamics in man. 


. Joseph R. DiPalma and Richard A. Reiss 


(by invitation), Dept. of Physiology, Lon 
Island College of Medicine 
The mechanics of Starling’s law of the heart. 
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. Richard A. Reiss (by invitation) and Joseph 


R. DiPalma, Dept. of Physiology, Long 
Island College of Medicine 

The effect of changes in cardiac ‘‘competence” 
on right auricular pressure. 


. J. E. Eckenhoff, J. H. Hafkenschiel, E. L. 


Foltz and R. ‘L. Driver (introduced by Carl 
F. Schmidt), Dept. of Pharmacology and 
Harrison Dept. of Surgical Research, School 
of Medicine, University of Pennsylvania 

The influence of hypotension on coronary blood 
flow, cardiac oxygen metabolism and cardiac 
work. 

Albert Roos (by invitation), J. O. Elam (by 
invitation), J. F. Neville, Jr. (by invitation) 
and H. L. White, Dept. of Physiology and 
Laboratory of Applied Thoracic Physiology, 
Washington University School of Medicine 

Oximetric determination of cardiac output in 
man. 

W. F. Hamilton, R. L. Riley (by invitation), 
A. M. Attyah (by invitation), Andre Cour- 
nand, D. M. Fowell (by invitation), A. 
Himmelstein (by invitation), R. P. Noble 
(by invitation), J. W. Remington, D. W. 
Richards, Jr. (by invitation), N. C. Wheeler 
(by invitation) and A. C. Witham (by invita- 
tion), Dept. of Physiology, University of 
Georgia School of Medicine, and the Chest 
Service, Bellevue Hospital, Columbia Uni- 
versity 

Comparison of the Fick and dye injection 
methods of measuring the cardiac output 
in man. 


.D. M. Fowell (by invitation),-A. P. Briggs, 


N.C. Wheeler (by invitation), J. A. Winslow, 
Jr. (by invitation), J. W. Remington and 
W. F. Hamilton, Depts. of Physiology, Bio- 
chemistry and Medicine, University of 
Georgia School of Medicine 

Renal and circulatory factors in congestive 
failure of the circulation. 


. John W. Remington, W. F. Hamilton, Charles 


R. Noback (by invitation) and Jay J. Gold 
(by invitation), Dept. of Physiology, Uni- 
versity of Georgia School of Medicine and 
Dept. of Anatomy, Long Island Medical 
School ; 

Prediction of the stroke volume of man from 
brachial pressure pulse values. 


. Orville Horwitz (by invitation), Robert L. 


Mayock (by invitation) and Isaac Starr, 
Dept. of Therapeutic Research and the Dept. 
of Medicine, University of Pennsylvania 

Direct experiments on the relation between 
the form of the ballistocardiogram and the 
shape of the systolic velocity curve in the 
aorta of man. 


10. J. C. Handelsman (by invitation), Richard 


11. 


12. 
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J. Bing and L. D. Vandam (by invitation), 
Dept. of Surgery, Johns Hopkins University 
and Hospital 

Physiological adaptations to anoxia in congeni- 
tal heart disease with cyanosis. 

Gordon C. Ring, Catharine R. Michie (by 
invitation) and M. J. Oppenheimer, Dept. 
of Physiology, Temple University School of 
Medicine 

X-ray density changes in the heart recorded 
by the electrokymograph. 

Edward F. Randak (by invitation), Bert R. 
Boone (by invitation), George F. Ellinger 
(by invitation) and M. J. Oppenheimer, 
Dept. of Physiology, Temple University 
School of Medicine and Heart Disease Con- 
trol Section, U. S. Public Health Service 

Ventricular isometric relaxation phase as 
measured on the electrokymogram. 


PHYSIOLOGY BUSINESS MEETING 
Thursday, March 18, 4:15 p.m. 
Room 20, ConvenTION Hatu 

PHYSIOLOGY C 


Thursday, March 18, 1:45 p.m. 
Room 21, Convention Hai 





Gastro-Intestinal Functions 


. R. F. Furchgott (by invitation) and Ephraim 


Shorr, Dept. of Medicine, Cornell Uni- 
versity Medical College and The New York 
Hospital 

Effect ofanoxia on contractilityand metabolism 
of intestinal smooth muscie. 


. Emil Bozler, Dept. of Physiology, Ohio State 


University 
The myenteric reflex. 


. Daniel A. Brody (by invitation) and J. P. 


Quigley, Dept. of Physiology, University of 
Tennessee 7 
Measurement of gastric tonus in the normal 

human. 


. Kao Hwang (introduced by A. C. Ivy), Dept. 


of Clinical Science, University of Illinois 
College of Medicine 

Reflex activities and peristaltic function of 
the esophagus. 


. David W. Northup, J. C. Stickney and E. J. 


Van Liere, West Virginia University Medical 
School 

The effect of carbon dioxide on the motility of 
the small intestine. 


. K. L. Shapiro (by invitation) and A. C. Ivy, 


Dept. of Clinical Science, University of 


Illinois College of Medicine 
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10. 


al. 


12. 


13. 


The effect of ‘‘carbonation’’ on the rate of 
gastric emptying and intestinal absorption 
of sucrose solution. 


. Dean A. Collins, Depi. of Physiology, Temple 


University School of Medicine 

Effect of tetraethylammonium on responses 
of isolated intestine to angiotonin and other 
substances. 


. G. M. Morton (by invitation) and G. W. 


Stavraky, Depis.of Anatomy and Physiology, 
Faculty of Medicine, University of Western 
Ontario 

The effect of intra-arterial injection of acetyl- 
choline upon the gastric mucosa of the 
dog. 


. C. C. Wang (by invitation) and M. I. Gross- 


man, Dept. of Clinical Science, University 
of Illinois College of Medicine 

Effect of secretin and pancreozymin on amyl- 
ase and alkaline phosphatase of dog’s pan- 
creas. : 

I. J. Pincus (by invitation), J. E. Thomas and 
P. O. Lachman (by invitation), Jefferson 
Medical College 

The effect of vagotomy on the secretion of 
pancreatic juice after the ingestion of various 
foodstuffs. 

Robert E. Davis (by invitation) and A. C. 
Ivy, Dept. of Clinical Science, University 
of Illinois College of Medicine 

Thermal irritation of alimentary mucosa. 

W. Barrett (by invitation) and B. Craver, 
Division of Pharmacology, Research Dept., 
Ciba Pharmaceutical Products, Inc. 

Effect of ion-deficient Locke’s solution on 
guinea pig ileal responses to histamine, 
acetylcholine, electrical stimulation. (Phar- 
macol. ) 

C. J. Podore (by invitation), R. H. Broh- 
Kahn (by invitation) and I. Arthur Mirsky, 
May Institute for Medical Research of the 
Jewish Hospital, Cincinnati 

Uropepsin excretion in man. 


PHYSIOLOGY BUSINESS MEETING 
Thursday, March 18, 4:15 p.m. 
Room 20, Convention Hatt 

PHYSIOLOGY D 
Thursday, March 18, 1:45 p.m. 


Room 22, CONVENTION HALL 





Liver Physiology 


1. Attilio Canzanelli, David Rapport and Ruth 
Guild (by invitation), Dept. of Physiology, 
Tufts College Medical School 


2. 


10. 


11. 


FEDERATION PROCEEDINGS 


Effect of diet on the in vitro synthesis of 
alamine by liver. 

Carl E. Anderson (by invitation), Robert 
G. Gale (by invitation) and C. S. Robinson, 
Depts. of Biochemistry and Medicine, Van- 
derbilt University 

The estimation of functional hepatic mass in 
normal and phosphorus-poisoned dogs. (Bio- 
chem.) 


. R. W. Denton (by invitation) and A. C. Ivy, 


Dept. of Clinical Science, University of 
Illinois College of Medicine . 
Liver regeneration in the rat. 


. Edward A. Newman (by invitation) and Morton 


I. Grossman, Dept. of Clinical Science, 
University of Illinois College of Medicine 
The effect of diet on liver regeneration in 

partially hepatectomized rats. 


. Clara M. Szego and Sidney Roberts, Dept. of 


Physiological Chemistry, Yale University 
The chemical composition of regenerating rat 
liver : the influence of ovariectomy. 


. Ephraim Shorr and B. W. Zweifach, Dept. of 


Medicine, Cornell University Medical College 
and The New York Hospital 

Hepato-renal factors in circulatory homeo- 
stasis. XIX. VEM and VDM mechanisms 
in nutritional cirrhosis in rats. 


. Stephen Leslie (by invitation), George H. 


Stueck, Jr. (by invitation), Harold M. 
Shorr (by invitation) and Elaine P. Realli, 
Dept. of Medicine, New York University 
College of Medicine 

Chemical and physiological changes during 
water tolerance tests in patients wth 
cirrhosis. 


. J. F. Canepa (by invitation) and A. C. Ivy, 


Dept. of Clinical Science, University of 
Illinois College of Medicine 

Comparative lipotropic activity of parenterally 
administered pancreatic extracts in dietary 


fatty livers. 


. A. E. Groff (by invitation), E. deF. Baldwin 


(by invitation) and S. E. Bradley, Dept. of 
Medicine, College of Physicians and 
Surgeons, Columbia University and _ the 
Presbyterian Hospital, New York 
Hepatic arterio-venous oxygen differences in 
patients with normal and diseased livers. 
Philip K. Bondy, Walter H. Sheldon and 
Lillian Evans (introduced by James V. 
Warren), Depts. of Medicine and Pathology, 
Emory University School of Medicine 
Quantitative glycogen determinations on spe¢i- 
mens of human livers obtained by needle 
biopsy. 
N. R. Brewer (introduced by A. B. Luckhardt) 
and R. L. Gunning, Dept. of Physiology, 
University of Chicago 


12. ¥ 
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The secretory pressure of the liver of the 
chicken. 

12, W. J. Snape (by invitation), C. W. Wirts (by 
invitation), L. L. Miller and A. Cantarow, 
Jefferson Medical College 

Excretion of bilirubin and bromsulfalein by 
the liver. 


PHYSIOLOGY BUSINESS MEETING 
Thursday, March 18, 4:15 p.m. 
Room 20, ConvENTION HALL 

PHYSIOLOGY E 


Thursday, March 18, 1:45 p.m. 
Room 17, ConvENTION HALL 





Brain Physiology 


1, E. A. Spiegel and H. T. Wycis (by invitation), 
Dept. of Experimental Neurology, Temple 
University School of Medicine 

Electroencephalographic studies 
thalamic lesions in humans. 

9. F. E. Nulsen, S. P. W. Black and C. V. Drake 
(by invitation), Laboratory of Physiology, 
Yale University School of Medicine 

Inhibition and facilitation of motor activity 
by the anterior cerebellum. 

3. Ray S. Snider (by invitation) and H. W. 
Magoun, Dept. of Anatomy, Northwestern 
University School of Medicine 

Facilitation produced by cerebellar stim- 
ulation. n 

4, Joseph Thomas Roberts, University of 
Arkansas School of Medicine and Gallinger 
Municipal Hospital, Washington 

The role of the vasa nervorum, especially in 
regard to “‘referred pain’’. 

5. F. H. Lewey, Peripheral Nerve Study Center, 
Hospital of the University of Pennsylvania 

Quantitative examination of sensibility in 
peripheral nerve injuries. 

6. L. W. Freeman, H. B. Shumacker, Jr. (by in- 
vitation), E. E. Wayson (by invitation) and 
N. M. Stahl (by invitation), Dept. of Surgery, 
Yale University School of Medicine 

Conduction of painful impulses from the ex- 
tremities via the sympathetic nervous 
system. 

7. James D. Hardy and Carl T. Javert (by invi- 
tation), Russell Sage Institute of Pathology, 
The New York Hospital, and the Depts. of 
Physiology, Gynecology and Obstetrics, 
Cornell University Medical College 

Experimental investigation of pain intensity 
in labor. 

8. Abraham Wiker and Karl Frank (by invita- 


following 
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tion), Research Dept., U. S. Public Health 

Hospital, Lexington, Ky. : 
Effects of electroshock convulsions on chronic 

decorticated cats. (Pharmacol.) 

9. John M. Brookhart and Russell E. Morris (by 
invitation), Institute of Neurology, North- 
western University Medical School 

Antidromic potential recordings from the 
medullary pyramid of the cat. 


10. L. M. N. Bach (introduced by H.S. Mayerson), 


Dept. of Physiology, Tulane University 
School of Medicine 

The role of the bulbar facilitatory and inhibi- 
tory systems in vasomotor and respiratory 


activity. 


11. W. Horsley Gantt, Pavlovian Laboratory of 


the Phipps Psychiatric Clinic, Johns 
Hopkins Hospital 
Effect of satiation on the intensity of the condi- 


tional and unconditional salivary secretion. 


12. J. M. Essenberg (introduced by George Clark), 


Dept. of Anatomy, The Chicago Medical 
School 

The effect of nicotine on maze-learning ability 
of albino rats. 


PHYSIOLOGY BUSINESS MEETING 


Thursday, March 18, 4:15 p.m. 


Room 20, Convention Hau 





PHYSIOLOGY 
Motion Pictures 
Thursday, March 18, 8:00 p.m. 


Room C, Convention Hat 


Program on page 2 





PHYSIOLOGY A 
Friday, March 19, 9:00 a.m. 


BaLLRooM, CONVENTION Hau 





Renal Mechanisms 


1. L. J. Cizek (by invitation) and J. H. Holmes, 
Dept. of Physiology, College of Physicians 
and Surgeons, Columbia University 

Studies of the mechanism of increased chloride 
excretion during osmotic diuresis. 

2. Laurence G. Wesson, W. Parker Anslow, Jr. 
and Homer W. Smith, New York University 
College of Medicine 

The renal excretion of strong electrolytes. 

3. J. C. Roemmelt (by invitation), O. W. 

Sartorius (by invitation) and R. F. Pitts, 
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“I 


10. 


11. 


12. 


Dept. of Physiology, Syracuse University 
College of Medicine 
Sodium and chloride reabsorption. 


. R. F. Pitts, J. L. Ayer and W. A. Schiess, 


Dept. of Physiology, Syracuse University 
College of Medicine 

The reabsorption and excretion of bicarbonate 
in normal man. 


. Iftakhar Jahan (by invitation) and R. F. Pitts, 


Dept. of Physiology, Syracuse University 
College of Medicine 

The effect of parathormone on the renal tubular 
reabsorption of inorganic phosphate. 


. W. D. Lotspeich (introduced by R. F. Pitts), 


Dept. of Physiology, Syracuse University 
College of Medicine 

Glomerular filtration rate in the adrenalec- 
tomized, salt-fed rat. 


. O. W. Sartorius (by invitation), J. C. Roem- 


melt (by invitation) and R. F. Pitts, Dept. of 
Physiology, Syracuse University College of 
Medicine 

Changes in renal function in experimental 
metabolic acidosis in the normal human 
subject. 


. W. Parker Anslow, Jr., Laurence G. Wesson, 


Jr., Alfred A. Bolomey and John G. Taylor 
(introduced by Homer W. Smith), New York 
University College of Medicine 

Chloruretic action of pressor-antidiuretic frac- 
tion of posterior pituitary extract. 


. Elizabeth O’Leary (by invitation) and Samuel 


A. Corson, with the technical assistance of 
Opal Cain, Catherine Anderson and Elinor 
Foster, Dept. of Physiology, School of Medi- 
cine, University of Minnesota and Howard 
University 

Renal clearance studies in experimental hypo- 
proteinemic edema. 

W. Q. Wolfson (by invitation) and R. Levine, 
Depts. of Biochemistry and Metabolic and 
Endocrine Research, Medical Research In- 
stitute, Michael Reese Hospital, Chicago 

The transport and excretion of uric acid in 
man. IV. The renal mechanism for urate 
excretion. 

Henry L. Barnett (by invitation), Helen 
McNamara (by invitation), Ruth S. Hare 
(by invitation) and Kendrick Hare, New 
York Hospital and Dept. of Pediatrics, 
Cornell University Medical College 

Inulin, urea, mannitol and PAH clearance 
ratios in premature infants. 

C. Boyd Shaffer, Frances H. Critchfield and 
Charles P. Carpenter (introduced by J. M. 
Rogoff), Chemical Hygiene Fellowship, 


Mellon Institute, Pitisburgh. 
The renal clearance of some polyethylene gly- 
céls in the dog. 


“I 


10. 


FEDERATION PROCEEDINGS 


PHYSIOLOGY B 
Friday, March 19, 9:00 a.m. 


Room 20, ConvENTION Hau 





Peripheral Circulation 


. Clifford G. Gaddy (by invitation), Harold Dp. 


Green and J. Maxwell Little, Dept. of Phyj. 
ology and Pharmacology, Bowman Gray 
School of Medicine, Wake Forest College 

Peripheral vasodilator effect of a substang 
present in normal human urine. 


. Vivian G. Behrmann (introduced by Robert 


Gesell), Dept. of Laboratories, Henry For 
Hospital 

Oxyhemograph studies during marked vag. 
motor changes. 


. A. B. Hertzman and W. C. Randall, Depi. of 


Physiology, St. Louis University Medical 
School 

Further studies on the correlation between 
skin volume pulses and blood flow. 


. K. G. Wakim, J. C. Terrier (by invitation) and 


E. C. Elkins (by invitation), Mayo Clinic 

The effects of percutaneous stimulation on the 
circulation in normal and in paralyzed ex- 
tremities. 


. G. A. Hallenbeck, E. H. Wood and 0. T. 


Clagett (by invitation) , Section on Physiology 

and Division of Surgery, Mayo Clinic 
Changes in radial arterial blood pressure during 

surgical resection of coarctation of the aorta. 


. F. Olmsted (by invitation), A. C. Corcoran, 


O. Glasser (by invitation) and Irvihe H. 
Page, Research Division of the Cleveland 
Clinic Foundation 

Systolic pressure in the intact unanesthetized 
rat. 


. R. Lenel (introduced by S. Rodbard), Cardi- 


vascular Dept., Research Institute, Michael 
Reese Hospital, Chicago 

The secondary blood pressure rise and tachy- 
cardia occurring after the injection of epi- 
nephrine. 


. D. M. Green, A. D. Johnson, A. Lobb and 6. 


Cusick (introduced by R. Frederick Becker), 
University of Washington School of Medicine 

The relation of initial blood pressure to ad- 
renalin action. 


. Kenneth E. Jochim, Dept. of Physiology, Uni- 


versity of Kansas 

Arterial pulses simulated in electrical ant 
logues of the circulatory system. 

Wilson C. Grant (introduced by Walter 8. 
Root), Dept. of Physiology, College of Phys 
cians and Surgeons, Columbia University 

Oxygen in bone marrow blood during prolonged 
hemorrhagic anemia. 
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Hardin B. Jones (introduced by Nello Pace), 
Division of Medical Physics, University of 
California 

Changes in tissue vascularity and inert gas 
exchange related to age. 

VY. Winder and Mona M. Anderson (by inviia- 
tion), Research Laboratories, Parke, Davis 
& Co., Detroit 

On the nature of tachyphylaxis and related 
phenomena. 


PHYSIOLOGY C 
Friday, March 19, 9:00 a.m. 


Room 21, CoNvENTION HALu 





Adrenals 


_ Joseph T. King, Carmen B. Casas (by invita- 


tion) and Claire J. Carr (by invitation), 
Dept. of Physiology, University of Minnesota 

Effect of corticotropin on ovariectomized C3H 
mice bearing adrenal adenomas. 

Leon Hellman (by invitation), Raymond E. 
Weston, Doris J. W. Escher (by invitation) 
and Louis Leiter (by invitation), Medical 
Division, Montefiore Hospital, New York 

The effect of adrenocorticotropin on renal 
hemodynamics and uric acid clearance. 

Oscar Hechter and David Stone (by invita- 
tion), Worcester Foundation for Experi- 
mental Biology and Dept. of Physiology, 
Tufts College Medical School 

In vitro action of adrenal cortical extract upon 
lymphocytes. 


. D. J. Ingle and M. C. Prestrud (by invitation), 


Research Laboratories, The Upjohn Com- 
pany, Kalamazoo 

Changes in urinary glucose and nitrogen follow- 
ing adrenalectomy in the force-fed di- 
abetic rat. 


. K. E. Paschkis, A. Cantarow, A. A. Walkling 


(by invitation), W. H. Pearlman, A. E. 
Rakoff (by invitation) and D. Boyle (by 
invitation) , Jefferson Medical College 

Secretion and excretion of carbohydrate-active 
adrenal compounds (oxysteroids) 


. Gregory Pincus, Louise Romanoff (by invita- 


tion) and James Carlo (by invitation), 
Worcester Foundation for Experimental 
Biology 
Variations with age in neutral steroid excretion 
of men. 


. Hans Seyle, Pierre Haour (by invitation) and 


Claude Faribault (by invitation), Institut de 
Medecine et de Chirurgie Experimentales, 
Universite de Montreal 

Further studies concerning brain lesions in- 
duced by desoxycorticosterone overdosage 
in the rat. , 


8. 


10. 


11. 
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Hudson Hoagland and David Stone (by invi- 
tation), Worcester Foundation for Experi- 
mental Biology ' 

Brain and muscle potassium in relation to 
stressful activities and adrenal cortical 
function. 


. Marguerite N. Swift, Harvey M. Patt and 


Ella B. Tyree (introduced by Austin M. 
Brues), Biology Division, Argonne National 
Laboratory 

The effect of adrenal cortical extract on adrenal 
response to total body X-irradiation. 

A. Van Loo (by invitation), A. Surtshin (by 
invitation) and L. N. Katz, Cardiovascular 
Dept., Research Institute, Michael Reese 
Hospital, Chicago 

The role of the adrenal in the arterial pressure 
responses to severe hypoxemia. 

L. Recant (by invitation), P. H. Forsham (by 
invitation) and G. W. Thorn, Dept. of Medi- 
cine, Harvard Medical School, and the Medi- 
cal Clinic, Peter Bent Brigham Hospital 

Effect of epinephrine on the circulating 
eosinophils. 


PHYSIOLOGY D 
Friday, March 19, 9:00 a.m. 
Room 22, ConventTION HAuLi 





Special Senses 


. C. Haig and E. M. Haig (by invitation), Dept. 


of Physiology and Biochemistry, New York 
Medical College 

The brightness threshold as a function of area 
and receptor number in various retinal 
regions. 


. E. F. MacNichol (by invitation) and H. K. 


Hartline, Johnson Research Foundation, 
University of Pennsylvania 

Responses to small changes of light intensity by 
the light-adapted photoreceptor. 


. Hans-Lukas Teuber (by invitation) and Morris 


B. Bender, Psychophysiological Laboratory, 
Dept. of Neurology, New York University 
College of Medicine 

Critical flicker frequency in defective fields of 
vision. 


. George M. Austin (by invitation), F. H. Lewey 


and Francis C. Grant (by invitation) , Labora- 
tory of the Neurosurgical Service, Hospital 
of the University of Pennsylvania 

Physiological significance of preserved central 
vision in lesions of the optic tract vs. optic 
radiation. 


. George Wald, Biological Laboratories, Harvard 


University 
Interconversions of retinene and vitamin A in 
vitro. 
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6. 


10. 


11. 


12. 


Charles Sheard, Division of Physics and Bio- 
physical Research, Mayo Foundation and 
Mayo Clinic 

Courses of dark adaptation and levels of vita- 
min A and carotene in normal and clinical 
conditions. 


. Stanley K. Davis (introduced by J. W. Heim), 


Aero Medical Laboratory, Wright Field 
Influence of intravenous cytochrome C upon 
visual acuity of the dark adapted human eye. 


. William M. Hart and Bruce F. Chandler (by 


invitation), Depts. of Ophthalmology and 
Biochemistry, Temple University School of 
Medicine 

Factors responsible for transmission of visible 
light by the fibrous tunic of the eye. 


. J. L. Patterson, Jr. and Ashton Graybiel 


(introduced by James V. Warren), Naval 
School of Aviation Medicine and Research, 
Pensacola, and Dept. of Physiology, Emory 
University Medical School 

A negative form of the oculo-gravic illusion. 

Irving H. Wagman, Dept. of Physiology, Jeffer- 
son Medical College 

Pupil dilatation in darkness as effected by 
intensity and duration of pre-exposure to 
white light. 

Freya Stone (by invitation) and Franz R. 
Goetzl, Dept. of Medical Research, Per- 
manente Foundation 

Olfactory acuity and appetite : effects of bitter 
tonics on olfactory acuity in normal human 
subjects. 

Elwood Henneman and Vernon Mountcastle 
(introduced by Philip Bard), Dept. of Physi- 
ology, Johns Hopkins University School of 
Medicine 

Tactile localization in the thalamus of cat 
and monkey. 


PHYSIOLOGY E 
Friday, March 19, 9:00 a.m. 


Room 17, CONVENTION Hat 





4 
Muscle 


. Ernst Fischer and Russel V. Bowers (by in- 


vitation), Baruch Center of Physical Medi- 
cine, Medical College of Virginia 

Changes in zymohexase activity during de- 
nervation atrophy of skeletal muscle and 
their retardation by appropriate electrical 
treatment. c 


. William J. Bowen and William E. Poel (in- 


troduced by Heinz Specht), Laboratory of 
Physical Biology, National Institute of 
Health, Bethesda 

The effects of anoxia upon myoglobin con- 
centration. 


3. 


10. 


11. 


: 


FEDERATION PROCEEDINGS 


William R. Amberson, Rubert S. Anderson 
(by invitation), Betty Chinn (by invitation) 
and T. Erdés (by invitation), Dept. of 
Physiology, University of Maryland, and 
Institute of Physical Chemistry, University 
of Uppsala 

Extraction of myogen and myosin from whole 
skeletal muscles. 


. Julian M. Tobias, Dept. of Physiology and 


Toxicity Laboratory, University of Chicago 
Injury potential in potassium-depleted frog 
muscle. 


. Sheppard M. Walker, Dept. of Physiology, 


Washington University School of Medicine 

Action potentials induced by indirect stimula- 
tion of rat muscle after adrenalectomy, 
KC] treatment and tetanus. 


. J. S. Denslow and David M. Graham-Service 


(introduced by Irvin M. Korr), Still Memorial 
Research Trust, Kirksville 

The spread of muscle action potentials from 
active to inactive areas. 


. G. Ling (introduced by R. W. Gerard), Dept. 


of Physiology, University of Chicago 
Effect of stretch on membrane potential in 
frog muscle. 


. Alexander Sandow, Washington Square College 


of Arts and Sciences, New York University 
Transverse latency relaxations of muscle 
stimulated with massive transverse shocks. 


. H. J. Ralston, J. R. Close (by invitation), 


V. T. Inman (by invitation) and B. Feinstein 
(by invitation), Dept.of Physiology, College of 
Physicians and Surgeons, San Francisco, and 
the University of California School of Medi- 
cine and College of Engineering 

Dynamical and electrical features of human 
isolated voluntary muscle in isometric and 
isotonic contraction. 

Arthur W. Martin and O. M. Sola (by invita- 
tion), Dept. of Physiology and Biophysics, 
University of Washington 

The rate of atrophy of rat diaphragm. 

Ernest G. Huf (introduced by Ernst Fischer), 
Baruch Center of Physical Medicine and 
Dept. of Physiology, Medical College of 
Virginia 

Muscular atrophy as a state of ‘‘local hyper- 
thyroidism.’’ 


PHYSIOLOGY A 
Friday, March 19, 1:45 p.m. 


BaLLRooM, CONVENTION HALL 





Cerebral Cortex 


Ernest Sachs, Jr. and Samuel Brendler 
(introduced by John F. Fulton), Laboratory 
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PROGRAM OF THIRTY-SECOND ANNUAL MEETING 


of Physiology, Yale University School of 
Medicine 

Some effects of stimulation of the orbital 
surface of the frontal lobe in the dog and 
monkey. 


. Robert B. Livingston (by invitation) and John 


F. Fulton, Laboratory of Physiology, Yale 
University School of Medicine 

“Cortical instabiity”: a study of frequency 
effects. 


. Wilder Penfield and Keasley Welch (by 


invitation) 

Instability of motor points and sensory points 
in the human cerebral cortex. 

W. S. McCulloch and Elwood Henneman, 
Dept. of Psychiatry, University of Illinois 

The projection of area 19 to the reticular forma- 
tion. 

Clinton N. Woolsey and D. H. LeMessurier 
(by invitation), Dept. of Physiology, Johns 
Hopkins University School of Medicine 

The pattern of cutaneous representation in the 
rat’s cerebral cortex. 

Fred A. Mettler and J. Lawrence Pool (by 
invitation), Dept. of Neurology, College of 
Physicians and Surgeons, Columbia Uni- 
versity 

Removal of restral border of human area 4 
followed by spasticity or lack of it. 

J. E. Ziegler and T. W. Rasmussen (introduced 
by Herbert Jasper), Dept. of Neurology and 
Neurosurgery, McGill University, and the 
Montreal Neurological Institute 

The effect of local graded pressure upon electri- 
eal activity and excitability ‘of the motor 
cortex. 


. Richard G. Berry and Francis M. Forster 


(introduced by M. H. F. Friedman), Dept. of 
Neurology, Jefferson Medical College 
Cerebral cortical effects of curare. 


. John L. Hampson (introduced by C. N. Wool- 


sey), Dept. of Physiology, Johns Hopkins 
University School of Medicine 

Relationships between the 
cerebellar cortices in the cat. 

Herbert H. Jasper and Jan Droogleever- 
Fortuyn (by invitation), Dept. of Neurology 
and Neurosurgery, McGill University and 
the Montreal Neurological Institute 

Thalamo-cortical systems and the electrical 
activity of the brain. 

Eli S. Goldensohn (by invitation), Ewald 
W. Dusse (by invitation), Joseph N. Spencer 
(by invitation), William B. Draper and 
Richard W. Whitehead, Depts. of Physiology 
and Pharmacology, and Psychiatry, Uni- 
versity of Colorado Medical Center 

Studies on diffusion respiration. VII. Electrical 
cortical activity in dogs. (Pharmacol.) 


cerebral and 


. Herbert Shapiro, 
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12. Charles D. Hendley (introduced by Horace W. 


Davenport), Depts. of Physiology and 
Pharmacology, University of Utah School 
of Medicine 

The effect of blood acid-base changes on con- 
vulsive seizures. 


PHYSIOLOGY B 
Friday, March 19, 1:45 p.m. 


Room 20, ConveNTION HALu 





Biophysics 


. F. H. Johnson, M. B. Baylor (by invitation) 


and D. Fraser (by invitation), Dept. of 
Biology, Princeton University 

The thermal denaturation of tobacco mosaic 
virus in relation to hydrostatic pressure. 


. Harvey M. Patt, Marguerite N. Swift and 


Ella B. Tyree (introduced by Austin M. 
Brues), Biology Division, Argonne National 
Laboratory 

Influence of temperature on radio-sensitivity 
in the frog (rana pipiens). 


.H. O. Parrack and D. H. Eldredge, Jr. 


(introduced by H. M. Sweeney), Aero Medical 
Laboratory, Air Materiel Command, Wright 
Field 

Certain physiological reactions to intense sound 
fields. 


. Alice M. Stoll (by invitation), and James D. 


Hardy, Russell Sage Institute of Pathology, 
The New York Hospital, and the Dept. of 
Physiology, Cornell University Medical Col- 
lege 

Direct experimental comparison of several 
surface temperature-measuring devices. 


. Charles H. Richards (by invitation) and James 


D. Hardy, The New York Hospital and the 
Dept. of Physiology, Cornell University 
Medical College 

An instrument for the measurement of total 
thermal radiation in the environment. “* 


. Ronald Deering (introduced by A. B. Hertz- 


man), Dept. of Physiology, St. Louis Uni- 
versity Medical School 
The rod calorimeter. . 


. E. E. Painter and M. C. Moore (by invitation), 


Loyola University School of Medicine, 
Argonne National Laboratory, and Uni- 
versity of Illinois College of Medicine 
Susceptibility of X-rayed animals to histamine 
and to adenosine. 
Laboratory of Physical 
Biology, National Institute of Health, 
Bethesda 
The alteration in osmotically inactive fraction 


produced by cell activation. 
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9. 


10. 


i) 


3. 


ba | 


Richard McFee (introduced by J. S. Robb), 
Dept. of Pharmacology, Syracuse University 
College of Medicine 

A critical discussion of the 
“‘doublet”’ theory. 

David F. Waugh, M. Janette Smith (by invita- 
tion) and Darthea F. Fearing (by invitation), 
Dept. of Biology, Massachusetts Institute of 
Technology 

Regeneration of insulin fibrils with several 
reagents and the nature of the inter-insulin 
bond. 


bioelectric 


PHYSIOLOGY C 
Friday, March 19, 1:45 p.m. 


Room 21, CoNVENTION HaAtu 





Circulation and Heart 


. Robert W. Ramsey, George Fischer (by invi- 


tation), and Marie Louise Flinker (by invi- 
tation), Depts. of Physiology and Pharma- 
cology, Medical College of Virginia 

The effect of eserine on the absolutely and 
relatively refractory period of turtle heart 
strips. 


. Frank L. Pettinga (by invitation) and J. W. 


Stutzman, Dept. of Pharmacology, Boston 
University School of Medicine 

Effect of adrenalectomy or evisceration on 
cyclopropane-induced cardiac arrhythmias 
in cats. 

Ingrith J. Deyrup (by invitation) and William 
W. Walcott, Dept. of Physiology, College 
of Physicians and Surgeons, Columbia 
University 

A study of the effects of the intravenous injec- 
tion of hypertonic solutions on the heart 
rates of cats and dogs. 


. Augustus C. P. Bakos (introduced by Charles 


F. Morgan), Dept. of Physiology and Bio- 
physics, Georgetown University School of 
Medicine 

The maintenance of mean pulmonary arterial 
pressure after extreme’ right ventricular 
damage in the dog. (Pharmacol. ) 


. J. Richard R. Bobb, Donald C. Kunze and 


William McCall, Jr. (introduced by Harold 
D. Green), Dept. of Physiology and Pharma- 
cology, Bowman Gray School of Medicine of 
Wake Forest College 

A method for production of cardiac infarction 
in the dog. 


. L. H. Peterson (introduced by H. C. Bazett) 


and G. C. Risman (introduced by H. C. 

Bazett), Dept. of Physiology, School of 

Medicine, University of Pennsylvania 
Direct blood pressure recording in man. 


. John R. Smith and Masauki Hara (by invita- 


10. 


11. 


12. 


FEDERATION PROCEEDINGS 


tion), Dept. of Internal Medicine, Washing. 
ton University School of Medicine 

Experimental embolism of selected portions 
of pulmonary arterial bed. 


. Maurice B. Visscher, University of Minnesota 


The capacity changes in the pulmonary 
vascular bed with the respiratory cycle. 


. R. L. Riley (by invitation), A. Himmelstein 


(by invitation), H. L. Motley (by invitation), 
H. M. Weiner (by invitation) and A. Cour. 
nand, Cardio-Pulmonary Laboratory, Chest 
Service, Bellevue Hospital, and the Dept. 
of Medicine, College of Physicians and Sur- 
geons, Columbia University 

Pulmonary circulation during exercise in 
normal individuals and in patients with 
chronic pulmonary disease. 

Joseph H. Hafkenschiel and James E. Ecken.- 
hoff (introduced by Carl F. Schmidt), Dept. of 
Pharmacology and Harrison Dept. of Surgical 
Research, School of Medicine, University of 
Pennsylvania 

The oxygen content of coronary venous blood 
as affected by anoxia and cytochrome C. 
(Pharmacol. ) 

Cecil K. Drinker and Esther Hardenbergh 
(by invitation), Dept. of Physiology, Harvard 
School of Public Health 

Acute effects upon the lungs of dogs of large 
intravenous doses of alpha-naphythyl thi- 
ourea (ANTU). 

Harold Koenig (introduced by W. F. Windle) 
and Ruth Koenig (introduced by W. F. 
Windle). Anatomical Laboratories,» Uni- 
versity of Pennsylvania School of Medicine 

Acute pulmonary edema produced by am- 
monium salts. 


PHYSIOLOGY D 


Friday, March 19, 1:45 p.m. 
Room 22, ConvENTION HA.u 





Metabolism 


. Francis X. Fellers (by invitation), Henry 


L. Barnett (by invitation), Helen McNamara 
(by invitation) and Kendrick Hare, The New 
York Hospital and Dept. of Pediatrics, 
Cornell University Medical College 

Decrease in the radiosodium and thiocyanate 
spaces during growth. 


. K. I. Altman, G. W. Casarett, R. E. Masters, 


T. R. Noonan, and K. Salomon, (introduced 
by W. F. Bale), University of Rochester 
School of Medicine and Dentistry, Atomic 
Energy Project 

Hemin synthesis with glycine containing C" 
in its alpha-carbon atom. 


3. John M. Anderson, (introduced by Otto M. 


Helff), Dept. of Biology, Brown University 
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' The 


ll, 


12, 


PROGRAM OF THIRTY-SECOND ANNUAL MEETING 


Changes in nitrogen distribution in the Japan- 
ese beetle during metamorphosis. 


_R. Levine and N. G. Schneeberg (by invi- 


tation), Dept. of Metabolism and Endo- 
crinology, Research Institute, Michael Reese 
Hospital, Chicago 

The disposal of intravenously administered 
amino acids by normal, hepatectomized, 
depancreatized and hyperthyroid dogs. 


_C. Martin Rhode (by invitation), William M. 


Parkins and Harry M. Vars, Harrison Dept. 
of Surgical Research, Schools of Medicine, 
Univ. of Pennsylvania 

Nitrogen balances of dogs continuously infused 
with 50% glucose and protein preparations. 


. L. Van Middlesworth and D. H. Copp (iniro- 


duced by J. P. Quigley), Division of Physiol- 
ogy, University of California, and Uni- 
versity of Tennessee 

Post-fracture nitrogen loss with and without 
methionine supplements to good and poor 
protein diets. 

Jay A. Smith (by invitation), Piero P. Foa, 
Harriet R. Weinstein (by invitation), A. 
Sidney Ludwig (by invitation), and J. 
Marvin Wertheim (by invitation), Dept. of 
Physiology and Pharmacology, Chicago Medi- 
cal School 

Some toxic effects of acid and neutralized 
thiamine solutions. 


. Isaac M. Berry (by invitation) and A. C. Ivy, 


Dept. of Clinical Science, University of 
Illinois College of Medicine 

The tolerance of dogs to intravenously ad- 
ministered fatty chyle and synthetic fat 
emulsion. 

Piero P. Foa and Harriet R. Weinstein (by 
invitation), Dept. of Phystology and Phar- 
macology, Chicago Medical School 

The lipids of the rat brain in choline deficiency. 

M. H. Hack (introduced by Hubert R. Catch- 
pole), Dept. of Pathology, University of 
Illinois College of Medicine 

phosphatide composition of human 
erythrocytes. 

Wiktor W. Nowinski (introduced by C. M. 
Fomerat), Tissue Culture Laboratory and the 
Psychopathic Hospital, Medical Branch, 
University of Texas 

Influence of anti-organ sera upon the oxygen 
uptake of the spleen and brain. 

J. H. Peters (by invitation), L. Greenman (by 
invitation), and T. S. Danowski, Dept. of 
Research Medicine and the Renziehausen 
Foundation University of Pittsburgh School 
of Medicine 

Beneficial effects of calcium chloride in fluoride 
poisoning. 
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PHYSIOLOGY E 
Friday, March 19, 1:45 p.m. 
Room 17, CoNvENTION HAtu 


Blood Volume 





. J. LaRue Wiley (introduced by H. C. Bazett), 


Michael Newton (introduced by H. C. 
Bazett) and J. B. Tracy, Jr. (introduced by 
H. C. Bazett), Dept. of Physiology, Medical 
School, University of Pennsylvania 
Relationship in the dog between inferior vena 
caval pressure and total plasma protein. 


. C,H. William Ruhe and Paul L. McLain (iniro- 


duced by C. C. Guthrie), Dept. of Physiology 
and Pharmacology, School of Medicine, Uni- 
versity of Pittsburgh 

A comparison of heat-coagulable serum solids 
with serum protein determined by a Kjeldahl 
method. 


. J. P. Henry, H. Jacobs (by invitation), H. 


Meeham (by invitation) and A. Karstens 
(by invitation), Dept. of Physiology, Uni- 
versity of Southern California, and Aero 
Medical Laby., Air Materiel Command, 
Wright Field 

The effect of pressure breathing on circulating 
blood volume. (1) Fluid loss into the tissue 
spaces. 


. Thomas H. Allen and Peter D. Orahovats 


(by invitation), Dept. of Physiology, College 
of Physicians and Surgeons, Columbia Uni- 
versity 

A method for estimating traces of T-1824 by 
combination with cellophane. 


. Robert T. Nieset (introduced by H. 8S. Mayer- 


son), School of Medicine, Tulane University, 
and the Research Division of the Alton Ochsner 
Medical Foundation 

Blood volume determination by plasma dye 
dilution and dilution of red cells tagged with 
P 32. 


. A. H. Tuttle (introduced by R. R. Overman), 


Dept. of Physiology, University of Tennessee 
College of Medicine e 
Blood, plasma and extracellular fluid volumes 
in experimental low colonic obstruction. 


. Paul L. McLain and C. H. William Ruhe (intro- 


duced by C. C. Guthrie), Dept. of Physiology 
and Pharmacology, School of Medicine, 
University of Pittsburgh 

On estimating the relative volumes of cor- 
puscles and serum in blood. 


. James C. Moore and O. W. Shadle (introduced 


by Hampden C. Lawson), Dept. of Physiol- 
ogy, University of Louisville Schor +, Medi- 
cine 

Estimation of the total circulating red cell 
volume by the use of methemoglobin-tagged 
cells. 
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9 


10. 





. William J. Bowen (introduced by 


. O. W. Shadle and James C. Moore (introduced 


by Hampden C. Lawson), Dept. of Physiol- 
ogy, University of Louisville School of 
Medicine 

Measurement of red-cell volume loss by the 
use of methemoglobin-tagged cells. 

R. L. Post (by invitation) and C. R. Spealman, 
Dept. of Physiology, University of Pennsyl- 
vania Medical School 

Variation of total circulating hemoglobin and 
reticulocyte count with season and following 
hemorrhage. 


PHYSIOLOGY 
Papers Read by Title 


. E. F. Adolph, Dept. of Physiology, University 


of Rochester 
Cold tolerance and cold immersion in infant 
rats. 


. Grant R. Bartlett (introduced by William G. 


Clark), Scripps Metabolic Clinic, La Jolla 

Molecular structure and activity of ‘‘vitamin 
P”’-like substances. Inhibition of succin- 
oxidase. 


. James H. Birnie (by invitation), W. J. Eversole 


(by invitation) and Robert Gaunt, Dept. of 
Zoology, Syracuse University 

Survival of adrenalectomized-nephrectomized 
rats treated with desoxycorticosterone. 


. Stanley Block (by invitation), Louis Rosen- 


berg (by invitation), R. H. Broh-Kahn 
(by invitation) and I. Arthur Mirsky, May 
Institute for Medical Research of the Jewish 
Hospital, Cincinnati 

The source of uropepsin in man. 

Heinz 
Specht), Laboratory of Physical Biology, 
National Institute of Health, Bethesda 

Alkali decomposition of myoglobin. 


. Daniel A. Brody (by invitation), J. D. Lawson 


(by invitation) and J. P. Quigley, Dept. 
of Physiology, University of Tennessee 

Production of waves of inhibition in the eso- 
phageal-fundic region. , 


. F. Brown (by invitation) and S. Rodbard, 


Cardiovascular Dept., Research Institute, 
Michael Reese Hospital, Chicago 
Pulmonary arterial pressure of the chicken. 


. L. D. Carlson, A. W. Martin, and V. Gattone 


(by invitation), Dept. of Physiology and 
Biophysics, School of Medicine, University 
of Washington 
An apparatus for the measurement of pulmon- 
ary function. 
. T. S. Chang (by invitation) and Smith Free- 
man, Dept. of Experimental Medicine, 
Northwestern University and Division of 


Experimental Medicine, Mayo Foundation 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


FEDERATION PROCEEDINGS 


Changes in blood level of citric acid and calcium 
in nephrectomized dogs. 

John L. Chapin (by invitation) and Hermann 
Rahn, Dept. of Physiology, University of 
Rochester School of Medicine and Dentistry 

Effect of COs upon the ventilation response of 
the beaver. 

George P. Child (by invitation), B. S. Hard. 
man (by invitation), R. A. Woodbury and 
R. Torpin (by invitation), Depts. of Pharma- 
cology and Obstetrics and Gynecology, Uni- 
versity of Georgia School of Medicine 

Ephedrine effect on human uterine con- 
tractions. 

William G. Clark and T. A. Geissman (by 
invitation), Scripps Metabolic Clinic, La 
Jolla, and Dept. of Chemitgry, University 
of California 

Molecular structure and activity of ‘‘vitamin 
P”’-like substances. Inhibition of oxidation 
of epinephrine. 

J. M. Crismon, Dept. of Physiology, Stanford 
University School of Medicine 

Errors induced by phosphate in flame photom- 
eter analysis of tissue ash for sodium and 
potassium. 

C. G. Drake (by invitation) and G. W. Stay- 
raky, Dept. of Physiology, Faculty of Medi- 
cine, University of Western Ontario 

Effect of convulsant agents on partially isolated 
neurons of the central nervous system. 

Janet Fairfield (introduced by E. F. Adolph), 
Dept. of Physiology, University of Rochester 

Effects of cold on infant rats. 

A. M. Freedman, (by invitation) and K. E. 
Himwich, Medical Division, Army Chemical 
Center, Md. 

Effect of size, sex and pregnancy on the lethal- 
ity of di-isopropyl fluorophosphate (DFP). 

M. Friedman and S. O. Byers (by invitation), 
The Harold Brunn Institute for Cardio- 
vascular Research, Mt. Zion Hospital, San 
Francisco 

Comparison of the renal clearances of allantoin 
and inulin in man. 

M. H. F. Friedman and J. E. Thomas, Depi. 
of Physiology, Jefferson Medical College 

Preparation and assay of secretin. 

Frederick A. Fuhrman, Dept. of Physiology, 
Stanford University School of Medicine 

Effect of rutin in experimental frostbite. 


. R. G. Grenell, B. Moore (by invitation), H.S. 


Burr (by invitation), W. Brown (by invita- 
tion) and S. Friedman (by invitation), 
Divisions of Neuroanatomy and Psychiatry, 
Yale University School of Medicine and 
Fairfield State Hospital, Newtown, Conn. 

Electrical correlates of psychiatric disturb- 
ances. 
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PROGRAM OF THIRTY-SECOND ANNUAL MEETING 


91. R. E. Gosselin (introduced by E. E. Adolph), 

Dept. of Physiology, University of Rochester 
Acute hypothermia in guinea pigs. 

2<Richard A. Groat, Dept. of Anatomy, Bowman 
Gray School of Medicine of Wake Forest 
College 

Relationship of volumetric rate of blood flow 
to arterial diameter. 

9%. C. C. Guthrie and Marian E. Lee (by invita- 
tion), Dept. of Physiology and Pharmacology, 
School of Medicine, University of Pittsburgh 

Quantitative effect of hemorrhage on plasma 
proteins. 

4, Frederick S. Hammett, The Lankenau Hos- 
pital Research Institute, Philadelphia 

Possible influence of cosmic energy cycles on 


growth. 
2%. William A. Hiestand and Forst D. Fuller 
(by invitation), Laboratory of Animal 


Physiology, Purdue University, and Dept. 
of Zoology, DePauw University 
Is heat death due to a myotoxic factor? 

2%. Robert Hodes, Dept. of Physical Medicine, 
Graduate School of Medicine, and the Eldridge 
Reeves Johnson Foundation, University of 
Pennsylvania 

Muscle action potentials in human _polio- 
myelitis before and after treatment by 
Billig’s method. 

27, S.M. Horvath, R.N. Miller (by invitation) and 
B. K. Hutt (by invitation), Dept. of Physical 
Medicine, Graduate School of Medicine, 
University of Pennsylvania 

Heating of human muscle tissue by micro 
waves. . 

28. C. Riley Houck, Depts. of Physiology, New 
York University College of Medicine and 
the University of Tennessee College of Medi- 
cine 

Statistical analysis of filtration rate and renal 
plasma flow in normal dog and man. 

2. O. H. Janton (by invitation), H. P. Redondo 
(by invitation) and J. C. Scott, Dept. of 
Physiology, The Hahnemann Medical College 

Pulmonary gas exchange following ligation 
of a pulmonary artery in man. 

30. E. Kaplan and N. R. Joseph (introduced by 
C. I. Reed), Dept. of Physiology, College of 
Medicine and Department of Chemistry, 
College of Pharmacy, University of Illinois 

Determination of circulation rate in articular 
structures. 

31. Elizabeth N. King (by invitation), M. H. F. 
Friedman and I. J. Pincus (by invitation), 
Dept. of Physiology, Jefferson Medical 
College, Philadelphia 

Tryptie activity of pancreatic juice after dilu- 
tion with gastric juice. 
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32. Bruno Kisch, Marine Biological Laboratory, 
Woods Hole 

The electrogram of the fish heart. ; 

33. Alfred Leimdorfer, Dept. of Pharmacology, 
University of Illinois College of Medicine 

Electroencephalographic analysis of action of 
amidone, morphine and strychnine on the 
central nervous system. 

34. D. H. LeMessurier (introduced by C. N. Wool- 
sey), Dept. of Physiology, Johns Hopkins 
University School of Medicine 

Auditory and visual areas of the cerebral cortex 
of the rat. 

35. Richard W. Lippman (introduced by T. Addis), 
Dept. of Medicine, Stanford University 
School of Medicine 

Effects of protein and fluid consumption upon 
plasma volume and circulating protein in the 
rat. 

36. David I. Macht, Division of Pharmacology, 
Laboratories of Sinai Hospital, Baltimore 

Thromboplastic effects of sulfa and penicillin 
combinations. 

37. Martin B. Macht and Elizabeth L. Pillion 
(introduced by H. 8. Belding), The Quarter- 
master Corps, Climatic Research Laboratory, 
Lawrence, Mass. 

Changes in skin temperature and blood flow of 
hand following ingestion of certain amino 
acids. 

38. N. S. R. Maluf, Dept. of Pharmacology, Uni- 
versity of Louisville School of Medicine and 
the Louisville General Hospital 

Urea clearance by perfusion of the entire intact 
small intestine in man. 

39. John Marshall (by invitation) and G. E. 
Wakerlin, Dept. of Physiology, University 
of Illinois College of Medicine 

Purification of renin. 

40. E. M. Martin (by invitation), M. J. Martin 
(by invitation) J. P. Henry, J. L. Gamble, 
Jr. (by invitation) and R. S. Shaw (by 
invitation), Aero Medical Laboratory, Air 
Materiel Command, Wright Field m 

The effects of various pressure application 
devices (anti-g suits) upon arterial and 
venous pressures. 

41. A. T. Milhorat, Depts. af Psychiatry and Medi- 
cine, Cornell University Medical College, 
‘The Russell Sage Institute of Pathology and 
the New York Hospital 

Effect of delta- and gamma-tocopherol on 
creatinuria in progressive muscular dys- 
trophy. 

42. Dorothy Nelson (introduced by J. 8S. Gray), 
Dept. of Physiology, Northwestern Uni- 
versity Medical School 

The sodium chloride tolerance of female mice. 

43. John F. Perkins, Jr. and M. C. Li (introduced 
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45. 


47. 


48. 


49. 


51. 


52. 


53. 


by E. M. Landis), Dept. of Physiology, 
Harvard Medical School 

The effects of changing the temperature of the 
normal and denervated nictitating mem- 
brane. 


. J. J. Reinhard, Jr. (by invitation) O. Glasser 


(by invitation) and Irvine H. Page, Re- 
search Division of the Cleveland Clinic 
Foundation 

Effects of hemorrhagic shock on _hepa- 
tectomized and bilaterally nephrectomized- 
hepatectomized dogs. 

Boris B. Rubenstein, Dept. of Metabolism- 
Endocrinology Research, Michael Reese Hos- 
pital 

Does progesterone or testosterone alter the 
human vaginal smear? 


. Gerald R. Seaman (introduced by C. G. 


Wilber) Biological Laboratory, Fordham 
University 
Relation between growth and synthesis of 


lipids in colpidium. 


Herbert Shapiro, Laboratory of Physical 
Biology, National Institute of Health, 
Bethesda 


The retarding action of vitamin C in physio- 
logical concentrations on the rate of cell 
division. , 

Walter B. Shelley and Frank N. Melton (by 
invitation), Dept. of Dermatology, University 
of Pennsylvania School of Medicine 

The permeability of normal human skin to 
histamine. 

Ephraim Shorr, B. W. Zweifach and S. Baez 
(by invitation), Dept. of Medicine, Cornell 
University Medical College and the New York 
Hospital 

Hepato-renal factors in circulatory homeo- 
stasis. 


. Franklin F. Snyder, Harvard Medical School 


Oxygenation of the cord blood of breathing 
fetuses during a prolonged period. 

F. J. Sichel and Cheryl Parkhurst (by invita- 
tion), University of Vermont College of 
Medicine ' 

The leakage of potassium from injured muscle 
fibres. 

Verne W. Swigert (by invitation), Hamilton 
R. Fishback (by invitation), Lillian E. 


Cisler (by invitation), and Frederic T. 
Jung, 
School 
Silicone implantations in the rat. 
Julian M. Tobias, Dept. of Physiology and 
Toxicity Laboratory, University of Chicago 


Northwestern University Medical 


57. 


59. 


62. 


63. 


FEDERATION PROCEEDINGS 


Sodium and potassium in insects: larvae, 
pupae and adults. 


. Clara Torda and Harold G. Wolff, New York 


Hospital and Depts. of Medicine (Neurol- 
ogy) and Psychiatry, Cornell University 
Medical College 

Effect of acetylcholine, caffeine and alkaloids 
on activity of muscle adenosinetriphos- 
phatase. 


. Frank Visscher, Research Laboratories, Upjohn 


Co., Kalamazoo 
Fractionation studies of enterogastrone activ- 
ity in pyloric ligation rats. 


. G. van Wagenen, Dept. of Obstetrics and 


Gynecology, Yale University School of 
Medicine 

Vitamin A deficiency in pregnancy. 

Virginia Weimar (by invitation) and Rosalind 
Wulzen, Dept. of Zoology, Oregon State 
College 

Leucocytosis of guinea pigs deficient in the 


anti-stifiness factor. 


. Arne N. Wick and Francis Pauls (introduced 


by Eaton N. MacKay), Scripps Metabolic 
Clinic, La Jolla 

Preparation of anti-ulcer substance from bovine 
urine. 

Charles G. Wilbur, The Biological Laboratory, 
Fordham University 

Glucose metabolism in marine invertebrates. 


. D. L. Wilson (by invitation) and J. F. Manery, 


Dept. of Biochemistry, University of Toronto 
Sodium, potassium and chloride in _leuco- 
cytes. 


. Claude V. Winder, Mona M. Anderson (by 


invitation) and Hervey C. Parke (by inviia- 
tion), Research Laboratories, Parke, Davis 
& Co, Detroit 

Comparative properties of six phenethyl- 
amines. 

Verner J. Wulff (by invitation) and Theodore 
L. Jahn, Dept. of Zoology and Physiology, 
University of Illinois, and Depts. of Physiol- 
ogy and Zoology, State University of Iowa 

Relation of retinal and optic nerve response 
to intensity of illumination of the grass- 
hopper eye. 

B. W. Zweifach, S. Baez (by invitation), R. 
F. Furchgott (by invitation) and Ephraim 
Shorr, Dept. of Medicine, Cornell Uni- 
versity Medical College and the New York 
Hospital 

Hepato-renal factors in circulatory homed- 
stasis. 
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AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS, INC. 


Tuirty-NintH ANNUAL MEETING 


BIOCHEMISTRY A 
Tuesday, March 16, 9:00 a.m. 


Room C, ConvEeNTION HAL 





Acetate Metabolism 


1. Albert L. Lehninger and Eugene P. Kennedy 
(by invitation), Depts. of Surgery and Bio- 
chemistry, University of Chicago 

The fatty acid oxidase complex of rat liver and 
intracellular structures. 

9. Nathan O. Kaplan (by invitation) and Fritz Lip- 
mann, Biochemical Research Lab., Massa- 
chusetts General Hospital, and the Dept. of 
Biological Chemistry, Harvard University 
Medical School, Boston 

Reactions between acetate, acetyl phosphate 
and the adenylic acid system in tissue and 
bacterial extracts. 

3. Harold Strecker (by invitation), L.O. Krampitz, 
and Harland G. Wood, Dept. of Biochemis- 
try, Western Reserve University School of 
Medicine, Cleveland 

The role of acetylphosphate in the phospho- 
clastic and dismutation reactions of pyru- 
vate. 

4. David Novelli (by invitation) and Fritz Lip- 
mann, Biochemical Research Lab., Massa- 
chusetts General Hospital, and the Dept. of 
Biological Chemistry, Harvard University 
Medical School, Boston 

Respiratory metabolism in yeast and co- 
enzyme A levels. Effect of phenyl pan- 
thenone on coenzyme A synthesis. 

5. Michael S. Weiss, Helen Voripaieff, and David 
Nachmansohn (introduced by H. T. Clarke), 
Dept. of Neurology, College of Physicians 
and Surgeons, Columbia University, New 
York 

Inhibitors of choline acetylase. 

6. Morris Soodak (by invitation) and Fritz Lip- 
mann, Biochemical Research Lab., Massa- 
chusetts General Hospital, and the Depts. of 
Biological Chemistry and Medicine, Harvard 
University Medical School, Boston 

An enzymatic micromethod for determination 
of acetic acid. 

7. Simon Black (introduced by E. S. Guzman Bar- 
ron), Chemical Div., Dept. of Medicine, Uni- 
versity of Chicago 

A microanalytical method for acetic and other 
volatile acids. 

8. Konrad Bloch and W. Kramer (by invitation), 
Dept. of Biochemistry and Inst. of Radio- 


as 4848 


biology and Biophysics, University of 
Chicago 
Synthesis of fatty acids in rat liver slices. 
9. H. S. Anker (introduced by E. A. Evans, Jr.), 
Dept. of Biochemisiry, University of Chicago 
On the fate of labeled pyruvic acid in the 
intact animal. 

10. R. Gordon Gould (by invitation), I. M. Rosen- 
berg (by invitation), Marott Sinex (by in- 
vitation), and A. Baird Hastings, Dept. of 
Biological Chemistry, Harvard University 
Medical School, Boston 

Rate of CO: excretion following intraperi- 
toneal administration of isotopic bicarbon- 
ate and acetate. 


11. W. D. Armstrong, Jack Schubert (by inviia- 


tion), and Arthur Lindenbaum (by invita- 
tion), Dept. of Physiological Chemistry, 
University of Minnesota Medical School, 
Minneapolis 

Tissue incorporation and excretion of radio- 
active carbon administered as carbonate. 


BIOCHEMISTRY B 
Tuesday, March 16, 9:00 a.m. 


Room D, Convention Hau 





Amine Acid Determinations 


1. Stanford Moore (by invitation) and William H. 
Stein, The Rockefeller Institute for Medical 
Research, New York 

Chromatography of amino acids. Colori- 
metric ninhydrin method for analysis of the 
effluent. 

2. William H. Stein and Stanford Moore (by in- 
vitation), The Rockefeller Institute for Medi- 
cal Research, New York a 

Chromatography of amino acids. Solvent 
systems for the fractionation of protein hy- 
drolysates. 

3. Albert S. Keston (by invitation), Sidney Uden- 
friend (by invitation), and R. Keith Cannan, 
Dept. of Chemistry, New York University 
College of Medicine 

Application of the isotopic derivative method 
of analysis to protein hydrolysates. 

4. Milton Levy and Evelyn Slovodiansky (by in- 
vitation), Dept. of Chemistry, New York 
University College of Medicine 

The arrangement of amino acids in silk; an 
application of the isotopic derivative tech- 
nique. 








° 


FEDERATION PROCEEDINGS 


342 


5. Albert S. Keston (by invitation), Sidney Uden- 
friend (by invitation), and Milton Levy, Dept. 
of Chemistry, New York University College 
of Medicine, New York 

Quantitative analysis of protein hydrolysates 
on paper chromatograms by means of the 
isotopic derivative method. 

6. N. F. Young and F. Homburger (introduced by 
T. F. Gallagher), The Sloan-Kettering Inst. 
for Cancer Research, Research Div. Mem- 
orial Cancer Center, New York 

The application of paper chromatography to 
the study of aminoaciduria in patients with 
liver disease. 

7. Stanley R. Ames and Hugh A. Risley (intro- 
duced by P.'L. Harris), Labs. of Distillation 
Products, Inc., Rochester 

Aminoaciduria in progressive muscular dys- 
trophy. 

8. J. Logan Irvin and Elinor Moore Irvin (by in- 
vitation), Dept. of Physiological Chemistry, 
Johns Hopkins University School of Medi- 
cine, Baltimore 

The determination of various amines by pro- 
ton-exchanges with ethyl eosin in non- 
aqueous solvents. 

9. M. X. Sullivan, Chemo-Medical Research Inst., 
Georgetown University, Washington, D. C. 

A comparison of reactions of cysteine and 
Beta-beta dimethyl] cysteine. 

10. Dean Burk, Silvio Fiala (by invitation), John 
Hearon (by invitation), Marie Hesselbach (by 
invitation), Milton Levy (by invitation), and 
Arthur L. Schade, National Cancer Insti- 
tute, National Institute of Health, Bethesda, 
Md., and Overly Biochemical Research 
Foundation, New York 

Reversible oxygenation, irreversible oxida- 
tion, and decarboxylation of cobalt-amino 
acid complexes with oxygen gas. 

11. Martin E. Hanke, Dept. of Biochemistry, Uni- 
versity of Chicago 

Conditions necessary for complete decarboxy- 
lation of pure L-lysine and t-tyrosine by 
amino decarboxylases. / 


BIOCHEMISTRY C 
Tuesday, March 16, 9:00 a.m. 


Room B, ConvENTION HAL 





s Proteins 


1. Sidney Roberts (by invitation) and Abraham 
White, Dept. of Physiological Chemistry, 
Yale University School of Medicine, New 
Haven 

Biochemical characterization of lymphoid tis- 
sue proteins. 





2. Erland C. Gjessing (introduced by Alfred Chan. 
utin), Biochemical Lab., University of Vir. 
ginia, Richmond 

Fractionation of lymphoid tissues. 

3. Adolph Abrams (by invitation) and Philip P, 
Cohen, Dept. of Physiological Chemistry, 
University of Wisconsin Medical School, 
Madison 

Fractionation studies on the cytoplasmic pro- 
teins of human lymphoid tissue. 

4. Jordi Folch and L. L. Uzman (by invitation), 
McLean Hospital, Waverley, Mass., and Har- 
vard University Medical School, Boston 

Brain proteins: isolation of a birefringent lipo- 
nucleoprotein. 

5. J. Murray Luck and A. Clark Griffin (by in- 
vitation), Dept. of Chemistry, Stanford Uni- 
versity, Calif. 

Fractionation of liver proteins. 

6. Frank W. Putnam, Lloyd M. Kozloff (by in- 
vitation), and E. A. Evans, Jr., Dept. of Bio- 
chemistry, University of Chicago 

Purification and properties of E. coli bacterio- 
phage Ts. 

7. D. W. Woolley, Labs. of The Rockefeller Insti- 
tute for Medical Research, New York 

Some crystalline peptides isolated from enzy- 
mic digests of insulin and their relationship 
to strepogenin. 

8. Frank A. Csonka, Bureau of Human Nutrition 
and Home Economics, Agricultural Research 
Administration, U. S. Dept. of Agriculture, 
Washington 

Dietary influence on the amino acid composi- 
tion of proteins. / 

9. T. L. McMeekin, B. D. Polis (by ¢nvitation), 
E. S. Della Monica (by invitation), and J. H. 
Custer (by invitation), Eastern Regional Re- 
search Lab., Philadelphia 

A crystalline compound of 6-lactoglobulin with 
dodecy] sulfate. 

10. Stephan Ludewig and Alfred Chanutin, Bio- 
chemical Lab., University of Virginia, Char- 
lottesville 

Studies on the agglutination of human and rat 
red cells by castor bean extracts. 


BIOCHEMISTRY D 
Tuesday, March 16, 9:00 a.m., 
Room 8, Convention HAuu 

Lipids 


1. Walter Marx and Mortimer Lipsett (introduced 
by Harry J. Deul, Jr.), Dept. of Biochemis- 
try, University of Southern California Medi- 
cal School, Los Angeles 
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Enzymatic destruction of cholesterol by rat 
liver extract in vitro. 

R. T. Holman (introduced by P. B. Pearson), 
Medicinska Nobelinst., Stockholm, and Dept. 
of Biochemistry and Nutrition, A and M 
College of Texas, College Station 

Coupled oxidations in enzymatically oxidized 
linoleic acid. 

Camillo Artom and Marjorie A. Swanson (by 
invitation), Dept. of Biochemistry, Bowman 
Gray School of Medicine, Wake Forest Col- 
lege, Winston-Salem 

On the absorption of phospholipides. 


. Camillo Artom and W. E. Cornatzer (by invita- 


tion), Dept. of Biochemistry, Bowman Gray 
School of Medicine, Wake Forest College, 
Winston-Salem 

The action of ethanolamine, monomethyl- and 
dimethyl-ethanolamine on lipide phosphory- 
lation. 

Warren M. Sperry and Florence C. Brand (by 
invitation), Dept. of Biochemistry, New York 
State Psychiatric Institute, New York 

The determination of choline in brain lipids. 


. Sie Hsien-gieh (by invitation), C. E. Faust (by 


tion), and Harold H. Williams, Dept. of Bio- 
chemisiry, Cornell University, Ithaca 

Studies on cerebrosides. 

Alfred E. Koehler, Elsie Hill (by invitation), 
and Frank Fearney (by invitation), Santa 
Barbara Cottage Hospital and The Sansum 
Clinic Research Foundation, Santa Barbara 

Studies on the micro molecular distillation of 
blood lipids. 


. Je C. Forbes and William B. Porter (by invita- 


tion), Depts. of Biochemistry and Medicine, 
Medical College of Virginia, Richmond 
Fractionation of serum cholesterol. 
JOINT SESSION OF THE FEDERATION 
Tuesday, March 16, 1:30 p.m. 
Ba.LutRoom, CONVENTION HALL 


Program on page 314 


- BIOCHEMISTRY BUSINESS MEETING 


Tuesday, March 16, 4:15 p.m. 
Room C 


BIOCHEMISTRY A 
Wednesday, March 17, 9:00 a.m, 


Room C, ConvenTION HALL 


Phosphorus Compounds 


1, Otto Meyerhof and Peter Oesper (by invita- 


tion), Dept. of Physiological Chemistry, 


~I 


10. 


i. 
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School of Medicine, University of Pennsyl- 
vania, Philadelphia 
The free energy of phosphorylation. 


. Ernst Vischer (by invitation) and Erwin Char- 


gaff, Dept. of Biochemistry, College of Physi- 
cians and Surgeons, Columbia University, 
New York 

Studies on the composition of nucleic acids. 


. Gerhard Schmidt, Ricardo Cubiles (by invita- 


tion), and S. J. Thannhauser, Boston Dis- 
pensary, Tufts College Medical School 

Ribopolynucleotide fractions formed during 
the enzymatic hydrolysis of yeast ribonu- 
cleic acid 


. Zacharias Dische, Dept. of Biochemistry, Col- 


lege of Physicians and Surgeons, Columbia 
University, New York 

The breakdown of free and combined adeno- 
sine-5-phosphate (AdPh) in intact human 
erythrocytes. 


. E. Racker (introduced by 8. Ochoa), Dept. of 


Bacteriology, New York University College 
of Medicine 

Enzymatic formation and breakdown of pen- 
tose phosphate. 


. W. Wayne Kielley (introduced by Otto Meyer- 


hof), Dept. of Physiological Chemistry, 
School of Medicine, University of Pennsyl- 
vania, Philadelphia 

A new adenosinetriphosphatase of muscle. 


. Arthur Kornberg and Olov Lindberg (introduced 


by Carl F. Cori), Dept. of Biological Chem- 
istry, Washington University School of Medi- 
cine, St. Louis 

DPN pyrophosphatase. 


. Aser Rothstein and Rebecca Meier (introduced 


by Harvey B. Haag), University of Rochester 
School of Medicine and Dentistry, N. Y. 

Adenylpyrophosphatases and other phospha- 
tases in the cell surface of living yeast. 
(Pharmacol.) 


. H. G. Albaum, M. Ogur (by invitation), Hi. 


Mendelow (by invitation), and A. Hirshfeld 
(by invitation), Depts. of Biology and Chem- 
istry of Brooklyn College 

Adenine-pentose-pyrophosphate from mung 
beans. 

Oscar Bodansky and Norma Strachman (by in- 
vitation), Dept. of Pharmacology, Cornell 
University Medical College, New York 

The inhibitory effects of a-amino acids on 
phosphatase activity. 

Eunice V. Flock and Jesse L. Bollman, Mayo 
Foundation, Rochester, Minn. 

Alkaline phosphatase activity of intestinal 
lymph of the rat. 
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BIOCHEMISTRY B 
Wednesday, March 17, 9:00 a.m. 
Room D, ConvENTION Hau 





Amino Acid Metabolism 


1. H. R. Crookshank (by invitation) and Clarence 


P. Berg, Biochemistry Dept., Medical College 
of Alabama, Birmingham, and the Biochem- 
ical Lab., State University of Iowa, Iowa City 

Changes in the composition of the blood of rats 
fed t-histidine. 

. Ella H. Fishberg, Biochemical Lab. of Beth 
Israel Hospital, New York 

The quinoid stage of tyrosine metabolism. 

. W. Knowlton Hall (by invitation), V. P. Syden- 
stricker and Katrine Rawls (by invitation), 
Depts. of Medicine and of Biochemistry, Uni- 
versity of Georgia School of Medicine, Augusta 

Factors affecting the excretion of metabolites 
of phenylalanine and tyrosine in alkaptanu- 
ria. (Nutrition) 

. Halvor N. Christensen, The Children’s Hospi- 
tal, and the Dept. of Biological Chemistry, 
Harvard University Medical School, Boston 

The distribution of amino acids between fetal 
and maternal extracellular fluids and cells. 

. Philip Handler, Henry Kamin (by invitation), 
and Jerome S. Harris (by invitation), Depts. 
of Biochemistry and Pediatrics, Duke Uni- 
versity School of Medicine, Durham 

The metabolism of parenterally administered 
amino acids. I. Glycine. 

. David Shemin, Irving M. London (by invita- 
tion), and D. Rittenberg, Depts. of Biochem- 
istry and Medicine, College of Physicians and 
Surgeons, Columbia University, New York 

The in vitro synthesis of heme from glycine by 
the nucleated red blood cell. 

. Irving M. London (by invitation), Randolph 
West, David Shemin, and D. Rittenberg, 
Depts. of Medicine and Biochemistry, College 
of Physicians and Surgeons, Columbia Uni- 
versity, New York, and the Presbyterian 
Hospital in the City of ‘New York 

On the origin of stercobilin in humans. 

. Louis D. Greenberg and James F. Rinehart (by 
invitation), Divs. of Pathology and Pharma- 
cology, University of California Medical 
School, San Francisco 

Xanthurenic acid excretion in pyridoxine de- 
ficient rhesus monkeys. 

. Jack Schultz and George T. Rudkin (introduced 
by Gerit Toennies), Lankenau Hospital Re- 
search Inst., and Inst. for Cancer Research, 
Philadelphia 

Absence of a sparing action of tryptophane on 
nicotinamide requirements of the fly, Droso- 
phila melanogaster. 


FEDERATION PROCEEDINGS 


10. Robert MacVicar (by invitation) and R. H. Bur. 


ris, Dept. of Biochemistry, University of Wis. 
consin, Madison 

Studies on the nitrogen metabolism of tomato 
using N®-labeled ammonium sulfate. 


11. James M. Orten, Dept. of Physiological Chem. 


istry, Wayne University College of Medicine, 
Detroit 

Further studies on the effect of cysteine and 
histidine on the production of cobalt poly. 
cythemia. 


BIOCHEMISTRY C 
Wednesday, March 17, 9:00 a.m. 
Room B, ConvenTION HALL 





Liver Protein Regeneration, Nitrogen Balance 


1. D. Rittenberg, Edith E. Sproul (by invitation), 


and David Shemin, Dept. of Biochemistry and 
Pathology, College of Physicians and Sur. 
geons, Columbia University, New York 

Rate of protein formation in the livers of par. 
tially hepatectomized rats. 


2. Harry M. Vars and Charles E. Friedgood (by in- 


vitation), Harrison Dept. of Surgical Re- 
search, School of Medicine, University of 
Pennsylvania, Philadelphia 

The influence of fat in the diet upon nitrogen 
metabolism and liver protein regeneration. 


3. Leon L. Miller, Dept. of Biochemistry, Jefferson 


Medical College, Philadelphia 

Loss and restoration of rat liver enzymes (ac- 
tivity) related to dietary changes in liver 
protein. / 


4. Sam Seifter, David M. Harkness (by invita- 


tion), B. Feldman (by invitation), Leonard 
Rubin (by invitation), and Edward Munt- 
wyler, Dept. of Biochemistry, Long Island 
College of Medicine, Brooklyn 
Concentration changes of certain vitamins and 
enzymes in livers of rats on protein-free diet. 


5. Carl Alper (by invitation), Shirley DeBiase (by 


invitation), and Bacon F. Chow, Div. of Pro- 
tein Chemistry, The Squibb Inst. for Medical 
Research, New Brunswick 

The rate of disappearance of human albumin 
in normal and protein depleted dogs. 


6. W. C. Hess, Georgetown Medical School, Wash- 


ington 
The rates of absorption of L- and pi-methi- 
onine. 


7. James D. Solomon and Stanley W. Hier (iniro- 


duced by Olaf Bergeim), Dept. of Biological 
Chemistry, University of Illinois College of 
Medicine, and the Research Labs., The Wil- 
son Labs., Chicago ; 

Influence of feeding amino acids on the spinal 
fluid level of free amino acids. 
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§. Robert H. Silber, E. E. Howe, and Curt C. Por- 
ter (introduced by Edgar G. Miller), Merck 
Inst. for Therapeutic Research and the Merck 
Research Labs., Rahway, N. J. 

The urinary excretion of amino acids and pep- 
tides after intravenous infusion to dogs. 

9. H. E. Sauberlich (by invitation) and C. A. 
Baumann, Dept. of Biochemistry, College of 
Agriculture, University of Wisconsin, Madi- 
son 

Amino acid excretion as influenced by dietary 
proteins of different biological value. 

10. George S. Samuelsen (by invitation), Grace E. 
Griffin (by invitation), Leis E. Griffith (by in- 
vitation), Sam Seifter and Edward Munt- 
wyler, Dept. of Biochemistry, Long Island 
College of Medicine, Brooklyn 

Blood and “‘tissue”’ protein changes in dogs on 
protein-deficient diets with and without sup- 
plementation. 


BIOCHEMISTRY D 
Wednesday, March 17, 9:00 a.m. 


Room 8S, CoNveNTION HALu 





Steroids 


1. H. Hirschmann, Frieda B. Hirschmann (by in- 
vitation), and Margaret A. Daus (by invita- 
tion), Dept. of Medicine, Western Reserve 
University and the Lakeside Hospital, Cleve- 
land 

Stereochemistry of allopregnanetriol-3, 16,20 
of mare’s urine. . 

2. William J. Haines, Mari P. Goodwin, George 
Pish, and Foil A. Miller (introduced by Mar- 
vin H. Kuizenga), Research Labs., The Up- 
john Co., Kalamazoo, Mich., and Div. of 
Physical Chemistry, University of Illinois, 
Urbana 

An infra-red and x-ray study of polymorphism 
in 5-pregnen-3(8)ol-20-one. 

3. W. H. Pearlman, Dept. of Biochemistry, Jef- 
ferson Medical College of Philadelphia 

The isolation of pregnanol-3(a)-one-20, comp’d 
Y (CaH3602) and comp’d Z (C19H3202) from 
the bile of pregnant cows. 

4. Seymour Lieberman (by invitation), David K. 
Fukushima (by invitation), and Konrad Do- 
briner, Sloan-Kettering Inst. for Cancer Re- 
search 

Adrenal cortical metabolites in human urine. 

5. Benjamin F. Stimmel, Rees-Stealy Medical Re- 

search Fund, San Diego 
The effect of zinc-hydrochloric acid hydrolysis 
on the estrogens in human urine. 

6. Harold J. Nicholas (by invitation), Sidney A. 
Thayer, and Edward A. Doisy, Lab. of Bio- 


aq4784 8408 
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logical Chemistry, St. Louis University 
School of Medicine 

Estrogenic activity of doisynolic acid and re- - 

lated compounds. 

. Ernest J. Umberger and Jack M. Curtis.(zniro- 
duced by Arnold J. Lehman), Div. of Phar- 
macology, Food and Drug Administration, 
Federal Security Agency, Washington, D. C. 

The estimation of alpha and beta estradiols 

and of estrone and equilin in binary mix- 
tures. (Pharmaco].) 

8. Blaine H. Levedahl (by invitation) and Leo T. 
Samuels, Dept. of Biochemistry, University 
of Utah School of Medicine, Salt. Lake City 

The effect of testosterone and methyl testos- 
terone on guanidoacetic acid in blood and 
urine. 

9. John J. Schneider (by invitation) and Harold 
L. Mason, Div. of Biochemistry, Mayo Clinic, 
Rochester 

Substances isolated following the incubation 
of dehydroisoandrosterone, androsterone 
and etiocholanolone with liver tissue. 

10. Max L. Sweat (by invitation) and L. T. Samuels, 
Dept. of Biochemistry, University of Utah 
School of Medicine, Salt Lake City 

An enzyme requiring DPN involved in the me- 
tabolism of testosterone by liver tissue. 
11.:Louis Levin and Joseph W. Jailer (by invita- 
tion), Depts. of Anatomy and Obstetrics and 
Gynecology, College of Physicians and Sur- 
geons, Columbia University, New York 
The effect of gonadotrophic stimulation on the 
cholesterol content of the immature rat 
ovary. 

12. G. A. Wills, Sybil Rampton (by invitation) and 
L. I. Pugsley, Food and Drugs Div., Dept. Na- 
tional Health and Welfare, Ottawa, Canada 

Variables affecting the assay of testosterone 
propionate using male castrate rats. 

13. Lewis L. Engel, Helen R. Patterson and Hilde- 
gard Wilson (introduced by A. Baird Hast- 
ings), Medical Labs. of the Collis P. Hunt- 
ington Memorial Hospital of Harvard 
University, at the Massachusetts General Hos- 
pital, Boston, and the Dept. of Biological 
Chemistry, Harvard University Medical 
School, Boston 

The quantitative estimation of steroid alco- 
hols. 


a | 
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Room C, ConvENTION HALL 





Symposium on Methods for the Determination of 
the Purity of Substances of Biochemical Interest 


VINCENT DU VIGNEAUD, Chairman 





346 


1. Dr. George H. Cassidy, of Yale University. 
Chromatography. 
2. R. Bowling Barnes, American Cyanamid Com- 
pany, Stamford, Conn. 
Spectrophotometry. 
3. Lyman C. Craig, The Rockefeller Inst. for Medi- 
cal Research, New York 
Counter-current distribution. 
4. J. W. Williams, University of Wisconsin, Madi- 
son 
Electrophoresis and ultracentrifugation. 
5. R. M. Herriott, The Rockefeller Inst. for Medi- 
cal Research, Princeton 
Solubility analysis. 
6. James Hillier, RCA Labs., Princeton 
Electron microscopy. 





Federation “Mixer’’ 
Wednesday, March 17, 9:00 p.m. 


ARENA, CONVENTION HALi 


BIOCHEMISTRY A 
Thursday, March 18, 9:00 a.m. 


Room C, ConvENTION HAL 


Carbohydrate Metabolism 


1. Earl W. Sutherland and Christian deDuve (in- 
troduced by Carl F. Cori), Dept. of Biochem- 
istry, Washington University School of Medi- 
cine, St. Louis 

A glycogenolytic factor from pancreas. 

2. George L. Collins, Jr. (by invitation), Edward 
M. Bridge, and Barbara Maitland (by invita- 
tion), Statler Research Labs. of the Children’s 
Hospital, Buffalo, and Dept. of Pediatrics of 
the University of Buffalo 

The action of insulin on glycogen reserves. 

3. Michael Somogyi, Lab. of the Jewish Hospital 

of St. Louis 
A paradoxical effect of insulin on glucose as- 
similation. 

4. C. A. Villee, F. M. Sinex, and A. K. Solomon 
(introduced by A. Baird Hastings), Dept. of 
Biological Chemsstry and the Biophysical 
Lab., Harvard University Medical School, 
Boston 

In vitro utilization of glucose by rat diaphragm 
muscle. 

5. Sigmund Schwimmer, Enzyme Research Lab., 
Bureau of Agricultural and Industrial Chem- 
istry, Agricultural Research Administration, 
U. 8. Dept. of Agriculture, Albany, Calif. 





FEDERATION PROCEEDINGS 


Purification of alpha-amylase from barley malt 
extracts. 


. Victor A. Najjar, Dept. of Biological Chemistry, 


Washington University School of Medicine, 
St. Louis 

The purification and crystallization of phos- 
phoglucomutase. 


. Edwin G. Krebs (by invitation), ‘and Victor A, 


Najjar, Dept. of Biological Chemistry, Wash- 
ington University School of Medicine, St. 
Louis 

Immunochemical studies on purified d-gly- 
ceraldehyde-3-phosphate dehydrogenase 
from yeast and rabbit muscle. 


. Sidney F. Velick, Dept. of Biological Chem- 


istry, Washington University School of Medi- 
cine, St. Louis 

An electrophoretic analysis of the interaction 
of aldolase and glyceraldehyde-phosphate 
dehydrogenase with phosphate ions. 


. Karl Meyer and Charles Ragan (by invitation), 


Depts. of Ophthalmology and Medicine, School 
of Medicine, Columbia University, New York 
Inhibition of hyaluronidase ml hydroqui- 
nones and quinones. 


. William H. Fishman, Kurt I. Altman (by invita- 


tion), and Belle Springer (by invitation), 
Depts. of Surgery and Biochemistry, Uni- 
versity of Chicago 
Blood plasma anti-glucuronidase activity. 
BIOCHEMISTRY B 
Thursday, March 18, 9:00 a.m. 


Room D, ConvENTION HALt 





Amino Acid Metabolism (continued) 


. Theodore Winnick, Felix Friedberg (by invita- 


tion), and David M. Greenberg, Div. of Bio- 
chemisiry, University of en Medical 
School, Berkeley 

Incorporation of C™ labeled glycine into the 
protein of tissue homogenates. 


. Henry Borsook, Clara L. Deasy (by invitation), 


Jacob W. Dubnoff, C. T. O. Fong (by invita- 
tion), William D. Fraser (by invitation), A. J. 
Haagen-Smit (by invitation), Geoffrey Keigh- 
ley (by invitation), Peter H. Lowry (by invita- 
tion), William G. Kerckhoff Labs. of the 
Biological Sciences, California Inst. of 
Technology, Pasedene 

Protein and peptide turnover with respect to 
lysine in guinea pig liver homogenate. 


. Philip P. Cohen and Santiago Grisolia (by in- 


vitation), Dept. of Physiological Chemistry, 
University of Wisconsin Medical School, 
Madison 

The mechanism of enzymatic synthesis of 
citrulline from ornithine. . 
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4, Ernest Borek and Heinrich Waelsch, Depts. of 
Biochemistry, New York State Psychiatric 
Inst. and Columbia University, New York 

The role of bicarbonate in glutamic acid me- 
tabolism. 

5. Heinrich Waelsch and Phyllis Owades (by in- 
vitation), Depts. of Biochemistry, New York 
State Psychiatric Inst. and Columbia Uni- 
versity, New York 

The inhibition of glutaminase by glutamic 
acid. 

§. Alton Meister (by invitation) and Jesse P. 
Greenstein, National Cancer Inst., National 
Inst. of Health, Bethesda, Md. 

Enzymatic hydrolysis of acetopyruvic acid. 

7. Vincent E. Price (by invitation) and Jesse P. 
Greenstein, National Cancer Inst., National 
Inst. of Health, Bethesda, Md. 

N-acylated and N-methylated glycyldehydro- 
alanine and related compounds. 

8. David B. Sprinson (by invitation) and D. Rit- 
tenberg, Dept. of Biochemistry, College of 
Physicians and Surgeons, Columbia Uni- 
versity, New York 

The metabolism of the a, 6 and y hydrogen 
atoms of L-leucine. 

9, Aaron Bunsen Lerner (by invitation), Thomas 
B. Fitzpatrick (by invitation), Evan Calkins 
(by invitation), and William H. Summerson, 
Biochemistry Section, Medical Div., Army 
Chemical Center, Md. 

Enzymatic oxidation of tyrosine and dihy- 
droxyphenylalanine by melanoma extracts. 


BIOCHEMISTRY C - 
Thursday, March 18, 9:00 a.m. 


Room B, ConvENTION HAL 


Pteroylglutamic Acid 


1. Arnold D. Welch, Robert W. Heinle (by invita- 
tion), Jack A. Pritchard (by invitation), and 
Herbert Salis, (by invitation), Depts. of Phar- 
macology and Medicine, Western Reserve 
University School of Medicine, Cleveland 

Influence of pteroylglutamic acid on the syn- 
thesis and action of the antipernicious ane- 
mia factor. (Nutrition) 

2. R. C. Grubbs (by invitation), B. C. Houghton 
(by invitation), Julia Trossbach (by invita- 
tion), and F. A. Hitchcock, The Lab. of Avia- 
lon Physiology, Ohio State University, Co- 
lumbus 

The effects of folic acid on respiratory metabo- 
lism. (Nutrition) 

3. Paul L. Day, Dorothy S. Gaines (by invitation), 


voewl 


Marion McKee (by invitation), Phyllis Scrog- 
gin (by invitation), and Raymond Houchins 
(by invitation), Dept. of Biochemistry, School 
of Medicine, University of Arkansas, Little 
Rock 

Pteroylglutamic acid balance studies on mon- 
keys. (Nutrition) 

4. Conrado F. Asenjo, Dept. of Chiimictr y and 
Nutrition, School of Tropical Medicine, San 
Juan, Prerto Rico cy 

Folic acid requirement of the rat and some 
characteristic lesions observed in the de- 
ficient animals. 

5. Charles W. Mushett (by invitation) and Gladys 
A. Emerson, Merck Inst. for Therapeutic 
Research, Rahway, N. J. 

Response of leukopenia and granulocytopenia 
in sulfathiazole-fed rats to pteroylglutamic 
acid and to parenteral liver extracts. (Nu- 
trition) 

6 Gladys A. Emerson and Charles W. Mushett 
(by invitation), Merck Inst. for Therapeutic 
Research, Rahway, N. J. 

Influence of liver extracts on a sulfathiazole 
induced dietary deficiency in Tats. (Nu- 
trition) 

7. B.S. Schweigert (introduced by P. B. Pearson), 
Dept. of Biochemistry and Nutrition, A 
and M College of Texas, College Station 

Studies on folic acid conjugase in blood. 

8. M. E. Swendseid (by invitation), E. L. Wittle 
(by invitation), G. W. Moersch (by invita- 
tion), O. D. Bird, and R. A. Brown, - The 
Research Labs., Parke, Davis.and Co., 
Detroit 

Studies in the rat of inhibitors of pteroylglu- 
tamic acid structurally renee to this 
vitamin. (Nutrition) vais 

9. E. L. R. Stokstad, M. Regan (by invitation), 
A. L. Franklin (by invitation), and T. H. 
Jukes, Lederle Labs. Div., American Cy- 
anamid Co., Pearl River, N.Y. 7 

Interrelationships between pteroylglutamic 
acid, adenine thymine, and antagonists of 
ptevovighetainis acid. 

10. George H. Hitchings, Gertrude B. Elion (by 
invitation), and Henry VanderWerff (by 
invitation), The Wellcome Research Labs., 
Tuckahoe, N. Y. 

a-Aminopurine as a purine antagonist. 

11. John R. Totter and Edith S. Sims (by. inviia- 
tion), Dept. of Biochemistry, School of 
Medicine, University of Arkansas, Little 
Rock 

The influence of KCN and prerephdiehaniie acid 
on growth and porphyrin production of 
Corynebacterium hoffmannii. 
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BIOCHEMISTRY D 
Thursday, March 18, 9:00 a.m. 
Room 8, ConvENTION HAL 
Sulfur Compounds 
1. J. P. Saunders and W. A. Himwich (introduced 


6. 


. Jakeb A. Stekol, 


by Bernard J. Jandorf), Toxicology Section, 
Medical Div., Army Chemical Center, Md. 

Some properties of a transsulfurase respons- 
bile for conversion of cyanide to thiocyan- 
ate. 

. Otte Rosenthal, Harrison Dept. of Surgical 
Research, School of Medicine, University of 
Pennsylvania, Philadelphia. 

The distribution of rhodanese. 


. C. Boyd Shaffer and Frances H. Critchfield 


(introduced by Leonard H. Cretcher), 
Chemical Hygiene Fellowship, Mellon Inst., 
Pittsburgh 

Lipotropie activity and toxicity of methoxin- 
ine (oxy-methionine). 


. Herbert C. Tidwell (introduced by Max N. 


Huffman), Dept. of Biochemistry, South- 
western Medical College, Dallas 

Some factors which influence methionine 
excretion in the rat. 


. Cosmo G. Mackenzie, Julian R. Rachele (by 


invitation), Nancy Cross (by invitation), 
Joseph P. Chandler, and Vincent duVig- 
neaud, Dept. of Biochemistry, Cornell 
University Medical College, New York 

Study of the oxidation of the labile methyl 
group of dietary methionine traced with 
C™, 

Jacob W. Dubnoff and Henry Borsook, William 
G. Kerchkhoff Labs. of the Biological Sciences, 
California Inst. of Technology, Pasadena 

Dimethylthetin as a methylator of homo- 
cysteine. 

The Lankenau Hospital 
Research Inst., and the Inst. for Cancer 
Research, Philadelphia 

Synthesis of S-benzyl-thiopyruvic acid and 
its conversion to N-acetyl-S-benzyl-.-cys- 
teine in the rat. 


. Kay Nakamura (by invitation) and Francis 


Binkley, Lab. for the Study of Hereditary 
and Metabolic Disorders and the Depts. of 
Biochemistry and Medicine, University of 
Utah School of Medicine, Salt Lake City 
The enzymatic hydrolysis of glutathione. 


. Julius Schultz (introduced by Harry M. Vars), 


Harrison Dept. of Surgical Research, School 
of Medicine, University of Pennsylvania, 
Philadelphia 

Influence of the presence of a sterile abscess 


on the detoxication of brombenzene as 


mercapturic acid. 


. Jeffries Wyman, 





FEDERATION PROCEEDINGS 


BIOCHEMISTRY A 
Thursday, March 18, 1:45 p. m. 
Room C, ConveNnTION HALL 


Symposium on Hemin Pigments and 
Chromoproteins 


David L. Drabkin, Chairman 


. David L. Drabkin, University of Pennsy. 


vania, Philadelphia 
Distribution and metabolic aspects of deriva. 
tives of iron protoporphyrin (hemin). 


. Paul F. Hahn, Meharry Medical College, Nash. 


ville 

Metabolism of iron. 

W. Mansfield Clark, Johns Hopkins Uni. 
versity, Baltimore 

A systematic treatment of co-ordination com- 
plexes of iron protoporphyrins with nitrog- 
enous bases. ; 

Jr., Harvard University, 
Cambridge 

The relation of physiological function and 
molecular structure in hemoglobin. 


. Leonor Michaelis, The Rockefeller Inst. for 


Medical Research, New York 

Molecular oxygen as a ligand in metal por- 
phyrins and other metal complex com- 
pounds. 


BIOCHEMISTRY BUSINESS MEETING 
Thursday, March 18, 4:15 p.m. 
Room C, ConvENTION HALL 

BIOCHEMISTRY B 
Thursday, March 18, 1:45 p.m. 


Room D, ConvenTIOoN HA 





Glycolysis 


. Chalmers L. Gemmill, Dept. of Pharmacology, 


University of Virginia Medical School, 
Charlottesville 

Inhibitory effects of naphthoquinones and 
related compounds on glycolysis. (Phar- 


macol.) 


. Helena Gilder (introduced by Vincent du- 


Vigneaud), Marion H. Wilson (by invitation), 
and Johanna M. Lee (by invitation), Dept. 
of Biochemistry, Cornell University Medical 
College, New York 

Studies on glycolysis of mouse Jymphosar- 
coma. 


. William H. Summerson, Helena Gilder (by 


invitation), and Johanna M. Lee (by i 
vitation), Dept. of Biochemistry, Cornell 
University Medical College, New York 

Effect of pH on the aerobic metabolism of 
lymphosarcoma cells. 
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4. Robert M. Bird and John D. Evans (introduced 
by William H. Summerson), Dept. of Phys- 
tology, Cornell University Medical College, 
New York 

Effect of pH on the aerobic metabolism of 
rabbit bone marrow. 

5. Marion K. Birmingham (by invitation) and K. 
A. C. Elliott, Montreal Neurological Inst., 
McGill University, Canada 

Effects of pH and bicarbonate on brain tissue 
respiration and anaerobic glycolysis 

6 K. A. C. Elliott, Montreal Neurological Inst., 
McGill University, Canada 

Metabolism of cerebral cortex from different 
areas and various animals and fromepileptic 
patients. 

7. James A. Bain (by invitation) and J. Raymond 
Klein, Depts. of Pharmacology, Psychiatry, 
and Biological Chemistry, University of 
Illinois College of Medicine, Illinois Neuro- 
psychiatric Inst., Chicago 

Effect of carbon dioxide concentration on 
brain lactate. 

8. J. Raymond Klein and James A. Bain (by 
invitation), Depts. of Psychiatry, Biological 
Chemistry, and Pharmacology, University 
of Illinois College of Medicine, Illinois 
Neuropsychiatric Inst., Chicago 

Effect of carbon dioxide concentration on the 
changes in brain metabolites accompanying 
convulsions. 

9. Winifred Ashby (introduced by Joseph H. Roe), 
Blackburn Lab., St. Elizabeths Hospital, 
Washington 

Distribution pattern of carbonic anhydrase 
in the fetal central nervous system. 





BIOCHEMISTRY BUSINESS MEETING 
Thursday, March 18, 4:15 p.m. 
Room C, ConvENTION HALL 

BIOCHEMISTRY C 
Thursday, March 18, 1:45 p.m. 


Room B, ConvENTION Hau 





Nutrition 


1. Robert A. Harte (by invitation), John J. Travers 
(by invitation), Peter Sarich (by invitation), 
and James B. Allison, Research Labs., 
Arlington Chemical Co., Yonkers 

The effect of protein quality of previous intake 
on the consequences of acute starvation. 

2. James B. Allison, John A. Anderson (by invi- 
tation), and John I. White (by invitation), 
Bureau of Biological Research, Rutgers 
University, New Brunswick 
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Repletion of protein depleted dogs with whole 
egg and wheat gluten proteins. 

3. Bacon F. Chow and Shirley DeBiase (by invita- . 
tion), Div. of Protein Chemistry, The 
Squibb Inst. -for Medical Research, New 
Brunswick 

Repletion of protein depleted dogs with var- 
ious proteins and protein hydrolysates. 

4. Charles F. Kade, Jr. and Jessey Shepherd (in- 

- troduced by Aaron Arnold), Biology Div., 
Sterling-Winthrop Research Inst., Rens- 
selaer, N. Y. 

The inhibitory effect of excess methionine on 
protein utilization. (Nutrition) 

5. Barnett Sure and Freeland Romans (by inviia- 
tion), University of Arkansas, Fayetteville 

Influence of the concentration of the vitamin 
B complex on protein utilization. 

6. Oliver H. Gaebler and Paul Bartlett (by inviia- 
tion), Henry Ford Hospital, Detroit 

Conversion of protein to glucose in vitamin 
deficiencies. 

7. Anthony A. Albanese, L. E. Holt, Jr., and 
Virginia I. Davis (by invitation), Selma E. 
Snyderman (by invitation), Marilyn Lein (by 
invitation), and Emilie M. Smetak (by invita- 


tion), New York University College of 
Medicine 

The sulfur amino acid requirement of the 
infant. 


8. Wendell H. Griffith and Mary F. Nawrocki (by 
invitation), Dept. of Biological Chemistry, 
St. Louis University School of Medicine 

The effect of threonine in choline deficiency. 
(Nutrition) 

9. W. W. Westerfeld and J. M. McKibbin (by 
invitation), Dept. of Biochemistry, Syracuse 
University College of Medicine, Syracuse, 
New York 

Acetaldehyde metabolism in dogs maintained 
on a purified diet. 





BIOCHEMISTRY BUSINESS MEETING * 
Thursday, March 18, 4:15 p.m. 


Room C, ConvenTION HALL 
BIOCHEMISTRY A 


Friday, March 19, 9:00 a.m. 
Room C, Convention Hau 





Tricarboxylic Acid Cycle 


1. Murray Saffran and J. L. Prado (introduced by 
K. A. C. Elliott), Dept. of Biochemistry, 
McGill University, Montreal, Canada 

Oxidation of members of the Krebs cycle by 
liver and kidney. Inhibition by trans-aconi- 
tate. 
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2. B. L. Horecker and J. N. Stannard (by invita- 


10. 


11. 


tion), Lab. of Physical Biology, National 
Inst. of Health, Bethesda, Md. 

The kinetics of inhibitor action in a carrier- 
linked system. 


. D. T. Watts (introduced by C. L. Gemmill), 


Dept. of Pharmacology, University of Vir- 
ginia Medical School, Charlottesville 

Effect of some central nervous system stimu- 
lants and depressants on the activity of 
succinic dehydrogenase. (Pharmacol.) 


. J. Leyden Webb (by invitation), Paul R. Saun- 


ders (by invitation), and Clinton H. Thienes, 
Dept. of Pharmacology and Toxicology, 
School of Medicine, University of Southern 
California, Los Angeles 

Metabolism of rat heart slices. (Pharmacol.) 


. O. N. Miller (by invitation), R. E. Olson (by 


invitation), and F. J. Stare, Dept. of Nutri- 
tion, Harvard University School of Public 
Health, and Dept. of Bioiogical Chemistry, 
Harvard University Medical School, Boston 

Utilization of pyruvate by heart ventricle in 
vitro as a function of time. 


. R. E. Olson (by invitation), O. N. Miller (by 


invitation), and F. J. Stare, Dept. of Nutri- 
tion, Harvard University School of Public 
Health, and Depi. of Biological, Chemistry, 
Harvard University Medical School, Boston 

Effect of biotin deficiency upon the respiration 
of cardiac muscle in ducklings. 


. J. Ciethaml (by invitation), M. C. Gollub (by 


invitation), J. Speck (by invitation), and B. 
Vennesland, Dept. of Biochemistry, Uni- 
versity of Chicago 

Some properties of 8-keto acid carboxylases 
from plants. 


. F. Edmund Hunter, Jr., Dept. of Pharma- 


cology, Washington University School of 
Medicine, St. Louis 

Phosphorylation of glucose due to a coupled 
oxidation-reduction between a-ketoglutaric 
acid and oxalacetic acid. 


. Morris E. Friedkin (by invitation) and Albert L. 


Lehninger, Depts. of Bioghemistry and Sur- 
gery, University of Chicago 

Oxidation-coupled phosphate exchanges in 
the acid-insoluble esters of cell-free liver 
preparations. 

George Kalnitsky (introduced by H. A. Mattill), 
Dept. of Biochemistry, State University of 
Iowa, Iowa City 

Citrate formation from oxalacetate. 

Samuel Natelson, Joseph B. Pincus, and Julius 
K. Lugovoy (introduced by Albert E. Sobel), 
Dept. of Biochemistry of the Jewish Hospital 
of Brooklyn 

Response of citric acid levels to administra- 
tion of glucose. 


ag 


FEDERATION PROCEEDINGS 


BIOCHEMISTRY B 
Friday, March 19, 9:00 a.m. 
Room D, Convention Hat 





Proteolytic Enzymes 


. Emil L.{Smith, Lab. for the Study of Heredj- 


tary and Metabolic Disorders, and the Depis. 
of Biochemistry and Medicine, University 
of Utah School of Medicine, Salt Lake City 

The hydrolysis of glycylgyleine and glycyl- 
L-leucine by peptidases. 


. H. Theo Hanson (by invitation) and Emil L. 


Smith, Lab. for the Study of Hereditary and 
Metabolic Disorders, and the Depts. of Bio- 
chemistry and Medicine, University of Utah 
School of Medicine, Salt Lake City 

Action of peptidases on §-alanine peptides. 


. C. E. Carter (introduced by J. P. Greenstein), 


Clinton National Lab., Oak Ridge, Tenn. 
The metabolism of peptides of asparagine. 


. Hans Neurath and Elaine Elkins (by invita- 


tion), Dept. of Biochemistry, Duke Uni- 
versity School of Medicine, Durham 

Kinetics and inhibition of carboxypeptidase 
activity. 


. Helmut R. Gutmann (by invitation) and Joseph 


S. Fruton, Dept. of Physiological Chemistry, 
Yale Univ., New Haven 

Partial purification of cathepsin II from swine 
kidney. 


. Elizabeth K. Patterson, Marjorie E. Dacker- 


man, and Jack Schultz (introduced by Theo- 
dore F. Lavine), Lankenau Hospital Re- 
search Inst. and Inst. for Cancer Research, 
Philadelphia 

Peptidase increase during growth of the 
salivary glands of the fly, Drosophila me- 
lanogaster. 


. Otto Schales, Regina M. Roux (by invitation), 


and Anne M. Suthon (by invitation), Chem- 
ical Research Lab. of the Alton Ochsner 
Medical Foundation, and Dept. of Bio- 
chemistry, Tulane University, New Orleans 

Inhibition of peptic activity by hydrazine. 


. Heinz Fraenkel-Conrat, R. S. Bean (by in- 


vitation), and Hans Lineweaver, Western 
Regional Research Lab., Albany, Calif., 
Bureau of Agricultural and Industrial 
Chemistry, Agricultural Research Adminis- 
tration, U. S. Dept. of Agriculture 
Concerning the mechanism of interaction of 
egg white trypsin inhibitor and trypsin. 


. Donald E. Bowman, Dept. of Biochemistry and 


Pharmacology, Indiana University School 
of Medicine, Indianapolis 

Inactivation of trypsin by acetylation and 
iodination. 
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BIOCHEMISTRY C 
Friday, March 19, 9:00 a.m. 
Room B, Convention HAauu 





Antibiotics and Bacterial Metabolism 


. Ibert C. Wells (by invitation), William H. 


Elliott (by invitation), Sidney A. Thayer, 
and Edward A. Doisy, Lab. of Biological 
Chemistry, St. Louis University School of 
Medicine 

Ozonolysis of the Pyo compounds. 


. M. Adler (by invitation) and O. Wintersteiner, 


Div. of Organic Chemistry, The Squibb Inst. 
for Medical Research, New Brunswick 

The penicillins produced by Aspergillus 
flavus. 


. James D. Dutcher, O. Wintersteiner, and A. E. 


O. Menzel (by invitation), Div. of Organic 
Chemistry, The Squibb Inst. for Medical 
Research, New Brunswick 

Structural investigation of hydroxyaspergillic 
acid, an antibiotic substance produced by 
Aspergillus flavus. 


. Kent Wight (by invitation) and Dean Burk, 


National Cancer Inst., National Inst. of 
Health, Bethesda, Md. 

The effect of streptomycin on deamination 
and oxygen consumption by resting cells of 
E. coli. 


. Ralph W. McKee and Quentin M. Geiman (by 


invitation), Depts. of Biological Chemistry 
and of Comparative Pathology and Tropical 
Medicine, Harvard University Medical 
School, Boston . 

Methionine in the growth of the malarial 
parasite, Plasmodium knowlesi. 


. G. M. Shull (by invitation), Richard W. Thomas 


(by invitation), and W. H. Peterson, Dept. 
of Biochemistry, University of Wisconsin, 
Madison 

Nature of the “‘sporogenes vitamin” 
nutrition of Clostridium sporongenes 


and 


. Gerrit Toennies and Dorothy L. Gallant (by 


invitation), Lankenau Hospital Research 
Inst. and Inst. for Cancer Research, Phila- 
delphia 

On the bacterial metabolism of lysine. 


. Carl M. Lyman and K. A. Kuiken (by invita- 


tion), Dept. of Biochemistry and Nutrition, 
A and M College of Texas, College Station 

Effect of vitamin Be on the utilization of D 
amino acids by lactic acid bacteria. 


. Muriel M. Burr and W. A. Crandall (intro- 


duced by L. I. Pugsley), Food and Drugs 
Div., Dept. National Health and Welfare, 
Ottawa, Canada 

A study of the microbiological assay of valine 
with estimation of precision of the method. 
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BIOCHEMISTRY D 
Friday, March 19, 9:00 a.m. 
Room S, ConvENTION HALL 





Thyroid and Miscellaneous Papers 


1. Marschelle H. Power, William C. McConahey, 


Jr. (by invitation), F. Raymond Keating, 
Jr. (by invitation), and Joseph Berkson (by 
invitation), Divs. of Biochemistry, Medicine, 
and Biometry and Medical Statistics, Mayo 
Clinic, Rochester 

Preliminary observations on the renal excre- 
tion of radioiodine after administration 
of tracer doses. 


. DeWitt Stetten, Jr., and Adele Karp (by invita- 


tion), Dept. of Biochemistry, College of 
Physicians and Surgeons, Columbia Uni- 
versity, New York 

Influence of the thyroid incorporation of 
deuterium into tissue constituents of the 
rat. 


. David L. Drabkin, Dept. of Physiological 


Chemistry, Graduate School of Medicine, 
University of Pennsylvania, Philadelphia 
The effect of thyroidectomy and of thiouracil 
on cytochrome C metabolism and liver re- 

generation. 


. Richard J. Winzler and Earl Frieden (by invi- 


tation), Dept. of Biochemistry and Nutri- 
tion, University of Southern California 
School of Medicine, Los Angeles 

Thyroxine activity and antagonism of some 
structural analogues of thyroxine. 


. J. F. McClendon, William C. Foster (by invita- 


tion), and -J. W. Cavett (by invitation), 
Hahnemann Medical College, Philadelphia, 
and Salsbury’s Labs., Charles City, Towa 

Pituitary-protein-bound iodine and the Plum- 
mer treatment of hyperthyroidism. 


. Leonard T. Skeggs (by invitation), Jack R. 


Leonards (by invitation), and Victor C. 
Myers, Dept. of Clinical Biochemistry; Wés- 
tern Reserve University, Cleveland 

The effect of hypertrophy on the chemical 
composition of rat cardiac muscle. 


. Roger W. Marsters (by invitation), Jack R. 


Leonards (by invitation), and Victor C. 
Myers, Dept. of Clinical Biochemistry, 
Western Reserve University, Cleveland 

The chemical composition of human aortas. 


. Eugene Roberts (introduced by Michael Somo- 


gyi), Barnard Free Skin and Cancer Hospi- 
tal, St. Louis 

Determination of arginase activity in tissue 
homogenates: application to epidermal 
carcinogenesis in mice. 


9. F. B. Seibert, M. L. Pfaff (by invitation), and 
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M. V. Seibert (by invitation), Henry Phipps 
Inst., University of Pennsylvania, Phibadel- 
phia 

A quantitative method for a serum polysac- 
charide present in cases of tuberculosis and 
carcinoma. 


BIOCHEMISTRY 
Papers Read by Title 


Major Roberto Acosta, Mexican Army (by 
invitation) and Robert E. Johnson, U. S. 
Army Medical Nutrition Lab., Chicago 

A micromodification of the Folin method for 
estimating urinary creatinine. 


. James C. Andrews, Dept. of Biological Chem- 


istry and Nutrition, School of Medicine, 
University of North Carolina, Chapel Hill 
Partial hydrolysis products of human hair. 


. Reginald M. Archibald and E. Stroh (by invita- 


tion), Dept. of Biochemistry, School of Hy- 
giene and Public Health, Johns Hopkins 
University, Baltimore 

Fractionation of urinary steroids by use of the 
Craig counter-current distribution machine. 


. Howard H. Beard, Dept. of Biochemistry, 


Chicago Medical School 
Correlation of the unitarian or trophoblastic 
thesis with the biological test of malignancy. 


. Maurice Bruger, Samuel Member (by invita- 


tion), and Estelle Goldman (by invitation), 
Medical Research Lab., Dept. of Medicine, 
New York Post-Graduate Medical School 
and Hospital 

The glucose content of the rat carcass. 


. R. L. Dryer (by invitation), J. Katz (by invita- 


tion), W. D. Paul (by invitation), and J. I. 
Routh, Depts. of Biochemistry and Internal 
Medicine, College of Medicine, State Uni- 
versity of Iowa, Iowa City 

The anti-ulcer activity of aluminum dihyroxy- 
aminoacetate. 


. John D. Ferry and Sidney Shulman (by inviia- 


tion), Dept. of Chemistry, University of 
Wisconsin, Madison / 

Influence of polyhydric alcohols on the clot- 
ting of fibrinogen. 


. D. Breese Jones, Alvin Caldwell (by invitation), 


and Millard J. Horn (by invitation), Bureau 
of Human Nutrition and Home Economics, 
Agricultural Research Administration, U. 
S. Dept. of Agriculture, Washington 

Availability of pi-lanthionine for the promo- 
tion of growth when added to a cystine- 
deficient diet. 


. Harlan L. Klug (by invitation), George P. 


Lampson (by invitation), and Alvin L. 
Moxon, Chemistry Dept., South Dakota 


10. 


11. 


12. 


13. 


14, 


15. 


16. 


17. 


18. 


19. 





FEDERATION PROCEEDINGS 


Agricultural Experiment Station, South 
Dakota State College, Brookings 

Selenium tetraglutathione. 

Victor E. Levine and Sidney Merlis (by invita- 
tion), Dept. of Biological Chemistry and 
Nutrition, Creighton University School of 
Medicine, Omaha 

Dibenzothiophene as a reagent for aldehydes, 
ketones and carbohydrates. 

Maurice V. L’Heureux (by invitation), Wilbur 
R. Tweedy, and Elinor M. Zorn (by invita- 
tion), Dept. of Biological Chemistry, Loyola 
University School of Medicine, Chicago 

The excretion of labeled calcium by normal 
and thyroparathyroidectomized rats. 

George H. Mangun, Dept. of Labs., Henry Ford 
Hospital, Detroit 

Effect of cytochrome C on the resistance of 
mice to anoxia. 

Mary E. Maver and Antoinette Greco (by invita- 
tion), National Cancer Inst., Bethesda, Md. 

The hydrolysis of nuclear proteins by cathep- 
sins. I. Calf thymus cathepsin. 

Dale K. Mecham (by invitation) and Harold S. 
Olcott, Western Regional Research Lab., 
Albany, Calif., Bureau of Agricultural and 
Industrial Chemistry, Agricultural Research 
Administration, U. S. Dept. of Agriculture 

An egg yolk protein containing 10% phos- 
phorus. 

Samuel Natelson (by invitation), Benjamin 
Kramer, and Marvin Sherman (by invitation), 
Pediatric Research Lab., Jewish Hospital 
of Brooklyn 

Blood sugar changes following the adminiwira- 
tion of lactose in raw and evaporated milk. 

Joseph M. Quashnock (introduced by William 
S. McEllroy), Dept. of Physiological Chem- 
istry, School of Medicine, University of 
Pittsburgh 

Gas pressure regulation in flame photometry. 

G. G. Rudolph (by invitation) and L. T. Sam- 
uels, Dept. of Biochemistry, University of 
Utah School of Medicine, Salt Lake City 

Early changes in the seminal vesicles of the 
castrate rat following administration of 
testosterone. 

Max Schlamowitz (by invitation) and David 
M. Greenberg, Div. of Biochemistry, Uni- 
versity of California Medical School, Berke- 
ley 

Purification of phosphoglucomutase with “‘car- 
bitol’’ acetate. 

Mona Spiegel-Adolf and Arnold S. J. Lee (by 
invitation), Dept. of Colloid Chemistry, 
Temple University School of Medicine, 
Philadelphia 

Polarographic studies in cerebrospinal fluids. 


. Mario Stefanini (introduced by A. J. Quick), 
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PROGRAM OF THIRTY-SECOND ANNUAL MEETING 


Dept. of Internal Medicine, University of 
Roma, Italy, and Dept. of Biochemistry, 
Marquette University School of Medicine, 
Milwaukee 

Mechanism of hyperbilirubinemia due to 
sodium nicotinate. 

21. E. L. R. Stokstad, J. Pierce (by invitation), 
T. H. Jukes, and A. L. Franklin (by invita- 
tion), Lederle Labs. Division, American 
Cyanamid Co., Pearl River, N. Y. 
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The inhibition of pteroylglutamic acid con- 
jugase by glutamic acid peptides of p- 
aminobenzoic acid. he 

22. M. K. Walden (introduced by A. K. Balls), 
Enzyme Research Lab., Bureau of Agricul- 
tural and Industrial Chemistry, Agricultural 
Research Administration, U. S. Dept. of 
Agriculture, Albany, Calif. 

Serine content of purothionin. 
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AMERICAN SOCIETY FOR PHARMACOLOGY AND EXPERIMENTAL 
THERAPEUTICS, INC. 
Tuirty-EigataH ANNUAL MEETING 


PHARMACOLOGY A 
Tuesday, March 16, 9:00 a.m. 


Room E, ConveNTION Hau 





Sympathetic and Related Agents 


. Carlton C. Hunt (introduced by McKeen 
Cattell), Department of Pharmacology, Cor- 
nell University Medical College and Sloan- 
Kettering Institute, New York 

Structural relationship to sympatholytic ac- 
tivity of certain 8-chlorethyl amines. 

2. Raymond P. Ahliquist, Departynent of Pharma- 
cology, University of Georgia School of 
Medicine, Augusta 

Comparative effects of sympathomimetic 
amines on the vasomotor resistance of the 
kidney, mesentery and leg. 

Fred Shaffer (by invitation), P. L. Ewing 
and G. A. Emerson, Department of Pharma- 
cology, University of Texas Medical Branch, 
Galveston 

Comparative effects of d-desoxyephedrine and 
the isomers of amphetamine on smooth 
muscle. 

. Solemon Garb (by invitation) and Maynard 
B. Chenoweth, Dept. of Pharmacology, Cor- 
nell Univ. Medical College, New York 

Studies on ventricular fibrillation produced 
by epinephrine during hydrocarbon inhala- 
tion. 

5. James A. Richardson (by invitation) and R. P. 
Walton, Dept. of Pharmacology, Medical 
College of South Carolina 

Further analysis of the influence of autonomic 
innervation on drug responses of the heart 
and gut in unanesthetized dogs. 


— 


oo 


oe 


6. Theodore O. King, Depariment of Pharma- 
cology, Georgetown University School of 
Medicine, Washington 

The effect of pitressin on the hemodynamic 
responses of epinephrine and N-isopropyl- 
nor-epinephrine. 

7. William A. Wolff and Marina Hawkins (by 
invitation), Tobacco Research Laboratory, 
Bowman Gray School of Medicine, Wake 
Forest College, Winston-Salem 

A spectrophotometric method for nicotine in 
blood. (Biochem.) 

8. Amedeo S. Marrazzi, Department of Pharma- 
cology and Therapeutics, Wayne University 
College of Medicine, Detroit 

Antagonism of nicotine and atropine. 

9. John B. Stanbury (introduced by Otto Krayer), 
Department of Pharmacology, Harvard Med- 
ical School 

The blocking action of magnesium ion on sym- 
pathetic ganglia. 

10. Clem A. Stone (by invitation), Paul Achenbach 
(by invitation) and Earl R. Loew, Pepi. 
of Pharmacology, University of Illinois Col- 
lege of Medicine, Chicago 

Adrenergic blocking properties of certain 
halogenated ethylamine derivatives. 

11. J. A. Wells and David'P. Rall (by invitation), 
Department of Pharmacology, Northwestern 
University Medical School, Chicago 

The influence of N-(2-bromoethyl)-N-ethyl- 
1-naphthalene-methylamine on the vaso- 
pressor response of a series of amines. 

12. B. Richards (by invitation), A. Cameron (by 
invitation), B. Craver, E. Herrold (by in- 
vitation), Division of Pharmacology, Re- 
search Department, Ciba Pharmaceutical 
Products, Inc., Summit, N. J. 
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Detoxification of 2-benzyl-imidazoline hydro- 
chloride (Priscol) by incubation with he- 


patic slices from the rat. 


PHARMACOLOGY B 
Tuesday, March 16, 9:00 a.m. 
Room 9, ConvENTION HAL 


General and Local Anesthetics 


1. Duncan E. Hutcheon (introduced by G. H. W. 
Lucas), Department of Pharmacology, Uni- 
versity of Toronto 

Sudden deaths during chloroform and cyclo- 
propane anaesthesia. 

2. Barbara Rennick (by invitation), S. Donald 
Malton (by invitation), and Gordon K. Moe, 
Department of Pharmacology, the University 
of Michigan, Ann Arbor 

The effect of cyclopropane on the work ca- 
pacity of the dog heart. 

3. Charles H. Burnett (by invitation), Esther B. 
Gordon (by invitation), Gerald Shortz (by 
invitation), David W. Compton (by invita- 
tion) and Henry K. Beecher, Anesthesia 
Laboratory of the Harvard Medical School 
at the Massachusetts General Hospital and 
the Department of Medicine, Massachusetts 
General Hospital 

A comparison of the effects of ether and cyclo- 
propane on renal] function in man. 

4. John C. Krantz, Jr. and C. Jelleff Carr, De- 
partment of Pharmacology, University of 
Maryland, School of Medicine, Baltimore 

Anesthesia with cyclobutane. 

5. C. Jelleff Carr and John C. Krantz, Jr., Depart- 

; ment of Pharmacology, University of Mary- 

ihe land, School of Medicine, Baltimore 

: A comparative study of cyclic and noncyclic 
hydrocarbons on cardiac automaticity. 

6. H. R. Hulpieu and V. V. Cole, Department of 
Biochemistry and Pharmacology, Indiana 
University School of Medicine, Indianapolis 

Procaine metabolism in dogs anesthetized by 
thiopental, ether and chloroform. 

7. Philip A. Lief (by invitation), Raymond Poet 
(by invitation) and Bernard B. Brodie, 
Departments of Anesthesiology and Bio- 

. chemistry, New York University College of 

’ Medicine, and New York University Re- 

search Service, Goldwater Memorial Hos- 

i pital, New York 

' The physiological disposition of procaine in 

man. 

8. Alexander G. Karcezmar (by invitation) and 

Theodore Koppanyi, Department of Pharma- 





FEDERATION PROCEEDINGS 


cology and Materia Medica, Georgetown Uni- 
versity School of Medicine, Washington 
Action of central nervous system depressants 
at different growth periods of salamander 
(Amblystoma punctatum) larvae,, 

9. Theodore Koppanyi and Alexander. G. Karcz- 
mar (by invitation), Dept. of Pharmacology 
and Materia Medica, Georgetown University 
School of Medicine, Washington 

Comparison of anesthetic action of acetanilid, 
tricaine (MS-222) and aliphatic depressants. 


PHARMACOLOGY C 
Tuesday, March 16, 9:00 a.m. 


Room 1, ConvENTION HALL 





Drug Toxicity 


1. R. A. Gardner (by invitation), P. L. Ewing, 
G. A. Emerson and A. E. Hansen, Depart- 
ments of Pediatrics and Pharmacology, Uni- 
versity of Texas Medical Branch, Galveston 

Synergism in relation to toxicity of certain 
antiasthmatic drugs. ' 

2. J. K. Finnegan, P. S. Larson and H. B. Haag, 
Department of Pharmacology, Medicat Col- 
lege of Virginia, Richmond 

Comparative tolerance of dogs, cats: and rab- 
bits to nicotine. 

3. David I. Macht and Marcus Ostro by. invita- 
tion), Departments of Pharmacology and 
Radiology, Sinai Hospital, Baltimore 

Phytotoxic effects of normal, sn 
and irradiated blood sera. 

4. Ruth Musser (introduced by John C. ne 
Jr.), Department of Pharmacology, Univ. of 
Maryland, School of Medicine, Baltimore 

Studies with the polyoxyethylene derivatives 
of sorbitan partial esters (Tweens).. - 

5. Alfred G. Lisi (introduced by ‘Charles M. 
Gruber), Department of Pharmatobogy, ‘J ef- 
ferson Medical College, Philadelphia 

The toxicity of-some surface active ‘agents 
on the frog heart. 

6. Charles H. Hine and Herbert E. Matec 
(by invitation), Division of Pharmacology 
and Experimental Therapeutics, University 
of California Medical School, San ‘Francisco 

The comparative activity of some a substi- 
tuted glycerol and glycidyl] ethers: 

7. Norman W. Karr and Edward L. Hendricks 
(introduced by Norman A. David), Depart- 
ment of Pharmacology, University of Oregon 
Medical School, Portland 

Toxicity of intravenous ammonium salts. 

8. A. C. Conway (by invitation), F. S. Ting (by 
invitation), and Julius M. Coon, -Depart- 
ment of Pharmacology, University of Chicago 
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Effect of anti-cholinesterases upon procaine 
toxicity. 

9. O. Garth Fitzhugh, Arthur A. Nelson and Oma 
L. Holland (by invitation), Division of 
Pharmacology, Food and Drug Administra- 
tion, Federal Security Agency, Washington 

The chronic toxicity of thiourea. 

10. Paul K. Smith, Abraham I. Gimble (by in- 
vitation) and Clarke Davison (by invitation), 
Department of Pharmacology, The George 
Washington University School of Medicine, 
Washington 

The tissue distribution and toxicity of 
emetine. 

ll. Frieda M. Kunze (by invitation) and Edwin 
P. Laug, Division of Pharmacology, Food 
and Drug Administration, Federal Security 
Agency, Washington 

The penetration of lead through the skin of 
the rat. 

12. Frederick G. Germuth, Jr. (by invitation) and 
Harry Eagle, Laboratory of Experimental 
Therapeutics of the U. S. Public Health 
Service and the Johns Hopkins School of 
Hygiene and Public Health, Baltimore 

The efficacy of BAL (2,3-Dimercaptopro- 
panol) in the treatment of experimental 
lead poisoning in rabbits. 

13. Lehman M. Lusky (by invitation), Herbert A. 
Braun and Edwin P. Laug, Division of Phar- 
macology, Food and Drug Administration, 
Federal Security Agency, Washington 

The protective action of BAL on experimental 
poisoning by lead, tungsten, copper and 
Paris green. 


rs ’ 


JOINT SESSION OF THE FEDERATION 
Tuesday, March 16, 1:30 p.m. 
BALLROOM, CONVENTION HALL 


Program on page 314 





PHARMACOLOGY BUSINESS MEETING 
Tuesday, March 16, 4:15 p.m. 


Room E, ConvENTION HAL 





_ PHARMACOLOGY 
Tuesday, March 16, 7:30 p.m. 


BALLROOM, CONVENTION HALL 


asyeaeaR 


Symposium on Human 
Pharmacological 
Experiments 


1. History and Ethics of Human Physiological 
and Pharmacological Experiments. 
Speaker, A. C. Ivy. 
Discussant, C. F. Schmidt. 
2. Autonomic Drugs Adaptable to Human Exper- 
imentation. 
Speaker, I. Starr. 
Discussant, J. Comroe, Jr. 
3. Analgesic and Anesthetic Drugs in Man. 
Speaker, E. G. Gross. 
Discussant, G. L. Maison. 
4. Miscellaneous Human Pharmacological Exper- 
iments. 
Speaker, K. Unna. 
Discussant, H. Bruner. 
5. Dangers, Safeguards and Necessary Precau- 
tions. 
General Discussion. 


PHARMACOLOGY A 
Wednesday, March 17, 9:00 a.m. 


Room E, Convention Hau 


Analgesics 


1. Robert A. Lehman, Herbert S. Kupperman (by 
invitation) and Joy Phillips (by invitation), 
Department of Therapeutics, New York Uni- 
versity College of Medicine 

Studies on the relationship between chemical 
constitution and analgesic activity. 

2. Carl C. Pfeiffer, J. Sanios-Martinez (by invi- 
tation) and Theodore R. Sherrod (by invita- 
tion), Department of Pharmacology, Univer- 
sity of Illinois College of Medicine, Chicago 

The nature of the prosthetic groups of anal- 
gesics and their possible action as blocking 
agents. 

3. Nilkanth M. Phatak, James Maloney (by invi- 
tation) and Norman David, Department tof 
Pharmacology, University of Oregon Medical 
School, Portland 

Use of hyperglycemic response for estimating 
addiction potentialities of analgesic com- 
pounds. ‘ 

4. F. P. Luduena, Lloyd C. Miller, Estelle Anan- 
enko (by invitation) and J. D. Frick (by 
invitation), Biology Division, Sterling-Win- 
throp Research Institute, Rensselaer, N. Y. 

Some pharmacological actions of isomers of 
methadon. 

5. Elizabeth H. Jenney (by invitation) and Carl C. 
Pfeiffer, Department of Pharmacology, Uni- 
versity of Illinois College of Medicine, 
Chicago 
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Comparative analgesic and toxic effects of the 
optical isomers of methadon and _iso- 
methadon. 


6. Theodore R. Sherrod (by invitation), Robert 


‘. 


8. 

; 9. 
10. 

of. 1 

: 12 
13. 

: 

: 14 





Kaiser (by invitation), J. Santes-Martinez 
(by invitation) and Carl C. Pfeiffer, Depart- 
ment of Pharmacology, University of Illinois 
College of Medicine, Chicago 

Methadon derivatives of pharmacological 
interest. 

James O. Hoppe (by invitation) and Lloyd C. 
Miller, Biology Division, Sterling-Winthrop 
Research Institute, Rensselaer, N. Y. 

A comparison of the toxicity of methadon and 
some related compounds. 

Jane E. Denton (by invitation), Oliver H. 
Straus (by invitation), William E. Waddell 
(by invitation) and Henry K. Beecher, Anes- 
thesia Laboratory of the Harvard Medical 
School at the Massachusetts General Hospital, 
Boston 

A comparison of side actions and analgesic ef- 
fects of morphine, amidone (4-4-dipheny]-6- 
dimethylamino-heptanone-3) and its isomers 
in man. 

Robert C. Batterman and Abraham M. Oshlag 
(by invitation), Department of Therapeutics, 
New York University College of Medicine 

The effectiveness and toxicity of methadon. 

Marion Bell (by invitation), Joan E. Copeland 
(by invitation) and Eldon M. Boyd, Dept. of 
Pharmacology, Queen’s .Univ., Kingston, 
Canada 

On the mechanism of the antitussive action of 
amidone. 

G. S. Eadie, F. Bernheim and D. B. Fitzgerald 
(by invitation), Dept. of Physiology and 
Pharmacology, Duke University School of 
Medicine, Durham 

The effect of methadon on the cholinesterase 
of the brain. 


. Ted A. Loomis (introduced by James M. Dille), 


Department of Pharmacology, University of 
Washington School of Medicine, Seattle 

The response and the mechanism of the re- 
sponse of the duodenum to morphine. 

Sydney Ellis, Department of Physiology and 
Pharmacology, Duke University School of 
Medicine, Durham 

Enzymic hydrolysis of morphine esters. 


. Harris Isbell (by invitation) and A. J. Eiseman, 


Research Department, U. S. Public Health 
Service Hospital, Lexington, Ky. 

Physical dependence liability of drugs of the 
methadon series and of 6-methyl-dihydro- 
morphine. (Biochem.) 


“I 


iP) 


FEDERATION PROCEEDINGS 


PHARMACOLOGY B 
Wednesday, March 17, 9:00 a.m. 
Room 9, CoNvENTION HAL 


Antibiotics and Chemotherapeutic Agents 


. R. J. Schachter (introduced by N. Ercoli), De- 


partment of Pharmacology and Chemotherapy, 
Warner Institute of Therapeutic Research, 
New York 

The circulation of penicillin in the lymph. 


. N. Ercoli, M. N. Lewis (by invitation), B. S, 


Schwartz (by invitation), M. H. Whitehead 
(by invitation), Dept. of Pharmacology and 
Chemotherapy, Warner Institute of Thera- 
peutic Research, New York 

The therapeutic significance of detectable 
penicillin levels. 


. Harold M. Peck, Horace F. Russo, Elizabeth K. 


Tillson, William S. Waller (all by invitation) 
and Karl H. Beyer, Department of Pharma- 
cology, The Medical Research Division, Sharp 
and Dohme, Inc., Glenolden, Pa. 

The renal elimination of caronamide (4’- 
carboxyphenyl-methanesulfonanilide). 


. Hans Molitor and Samuel Kuna (by invitation), 


Merck Institute for Therapeutic Research, 
Rahway 

Pharmacologic studies of the neurotoxic prop- 
erties of streptomycin. 


. Joseph E. Hawkins, Jr.and Walter J. O’Shanny 


(by invitation), Merck Institute for Thera- 
peutic Research, Rahway / 
Functional analysis of the chronic neurotoxic 

action of streptomycin. 


. Lloyd D. Seager, Department of Pharmacology, 


The Woman’s Medical College of Pennsyl- 
vania 

The chemotherapeutic action of a number of 
furan derivatives. 


. Andres Goth and Fabian J. Robinson (by invi- 


tation), Department of Physiology and Phar- 
macology, Southwestern Medical College, 
Dallas 
Chemotherapeutic studies on a series of dithio- 
carbamates and their bismuth derivatives. 


. David M. Tennent and Margaret L. Leland 


(introduced by Randolph T. Major), Merck 
Institute for Therapeutic Research, Rahway 

A procedure for the determination of 4-amino- 
salicylic acid in blood and urine. (Bio- 
chem.) 


. Les Loewe (by invitation), Albert Sobel, Oscar 


Gawron (by invitation) and Erna Alture- 
Werber (by invitation), Departments of Med- 
icine and Biochemistry, Jewish Hospital of 
Brooklyn 
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PROGRAM OF THIRTY-SECOND ANNUAL MEETING 


New penicillin products for prolonged blood 
levels. (Biochem.) 

10. John V. Scudi and Charles J. Duca (by invi- 
tation), Nepera Chemical Co., Inc., Yonkers 

Bacteriological characteristics of mandel- 
amine. (Biochem.) 

11. R. M. Archibald and James R. Weisiger (by 
invitation, Hospital of The Rockefeller Insti- 
tute for Medical Research, New York 

Reaction of plasmochin with formaldehyde. 
(Biochem. ) 


PHARMACOLOGY C 
Wednesday, March 17, 9:00 a.m. 


Room 1, CoNvENTION HAL 


Parasympathetic and Related Agents 


. Clara Torda and Harold G. Wolff, New York 
Hospital and the Departments of Medicine 
(Neurology) and Psychiatry, Cornell Uni- 
versity Medical College, New York 

Effect of convulsant and anticonvulsant agents 
on acetylcholine metabolism and effector 
organs acetylcholine sensitivity. 

2. K. R. Unna, K. Glaser (by invitation), E. Lipton 
(by invitation), and P. Patterson (by invita- 
tion), Departments of Pharmacology and Ped- 
tatrics, University of Illinois College of Med- 
icine, Chicago 

Efficacy of atropine in children. 

8. Charles M. Gruber and Goldie Freedman Key- 
ser (by invitation), Department of Pharma- 
cology, Jefferson Medical “College, Phila- 
delphia 

The effects of 1-amino-1-phthalidylpropane 
hydrochloride on excised and intact intestine 
and uterus. 

. Julius M. Coon and Paul R. Salerno (by invi- 
tation), University of Chicago Toxicity Labo- 
ratory and the Department of Pharmacology, 
University of Chicago 

A pharmacologic comparison of hexaethy] 
tetraphosphate (HETP) and _ tetraethyl 
pyrophosphate (TEPP) with physostigmine 
and neostigmine. 

5. H. Walter Jones, Jr. (by invitation), Bertram J. 
Meyer (by invitation) and Leonard Karel, 
Toxicology Section, Medical Division, Army 
Chemical Center, Md. 

The relationship of cholinesterase inhibiting 
activity to the acute toxicity of some organic 
phosphorus compounds. 

6. H. E. Himwich and A. M. Freedman (by invi- 
tation), Medical Division, Army Chemical 
Center, Md. 

Di-isopropyl fluorophosphate (DFP): Site of 


_ 


oe 
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injection and variation in 


(Physiol.) 


response. 


PHARMACOLOGY A 
Wednesday, March 17, 1:45 p.m. 


Room E, Convention Hau 





Curare and Anti-Curare-like Compounds 


. K. K. Kimura (by invitation) and K. R. Unna, 


Department of Pharmacology, University of 
Illinois College of Medicine, Chicago 

Methods for the evaluation of compounds with 
curare-like action. 


. Roger F. Varney (by invitation), Charles R. 


Linegar and Horace A. Holaday (by invita- 
tion), Biological and Chemical Laboratories, 
E. R. Squibb & Sons, New Brunswick 

The rabbit ‘‘Head-drop” method for the bio- 
logical assay of curare and its alkaloids. 


. E. F. Van Maanen (introduced by Otto Krayer), 


Department of Pharmacology, Harvard Med- 
ical School, Boston 
A comparison of curare alkaloids. 


. E. L. McCawley, the Laboratories of Pharma- 


cology and Toxicology and the Laboratory of 
Neuro Anatomy, Yale University School of 
Medicine, New Haven 

Some aspects of the action of curare on the 
central nervous system. 


. G. M. Everett (introduced by R. K. Richards), 


Department of Pharmacology, Abbott Re- 
search Laboratories, North Chicago 

Studies on the toxicity and metabolism of 
d-tubocurarine. 


. M.H. Pelletier (by invitation) and David Field- 


ing Marsh, Department of Pharmacology, 
West Virginia University School of Medicine, 
Morgantown 

Synthetic curare compounds. II. d-N-Methyl- 
isochondrodendrine iodide and d-N-Methy]- 
O-methyl-isochondrodendrine iodide. 


. David Fielding Marsh, Clark K. Sleethe (by 


invitation), and Eldon B. Tucker (by invita- 
tion), Departments of Pharmacology and 
Medicine, West Virginia University School 
of Medicine, Morgantown 

Synthetic curare compounds. III. d-N-Methy]- 
chondrodendrine iodide and d-N-Methy]l-O- 
methy]-chondrodendrine iodide. 


. John C. Burke (by invitation) and Charles R. 


Linegar, Pharmacological Development Divi- 
sion, E. R. Squibb & Sons, New Brunswick 
Pharmacological studies of myanesin and 

curare. 


. H. A. Walker (by invitation), Arthur P. Rich- 


ardson, P. Loeb (by invitation) and J. Perog 
(by invitation), Department of Pharmacology, 
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10. 


11. 


12, 


Emory University School of Medicine, Emory 
University, Georgia, and Division of Pharma- 
cology, Squibb Institute for Medical Research, 
New Brunswick 

The paralytic and lethal action of myanesin, 
pentobarbital and combinations of these 
agents in mice. 

James L. Morrison, Arthur P. Richardson and 
Harry A. Walker (by invitation), Department 
of Pharmacology, Emory University, Georgia 

Rate of disappearance from the blood and dis- 
tribution in tissues of 3-(Orthotoloxyl)-1,2- 
propanedio] (Myanesin). 

Mitchell Zweig (by invitation), F. Steigmann, 
and Karl A. Meyer (by invitation), Hektoen 
Institute for Medical Research of Cook County 
Hospital and the Department of Surgery, 
Northwestern University School of Medicine 

The effect of tetraethy] ammonium chloride on 
gastric secretion and motility. 

Charles J. Kensler (introduced by McKeen 
Cattell), Department of Pharmacology, Cor- 
nell University Medical College 

The anticurare activity of congo red and re- 
lated compounds. 


PHARMACOLOGY B 
Wednesday, March 17, 1:45 p.m. 


Room D, ConvENTION Hau 





Joint Session, Biometrics Secticn, 
American Statistical Association, 
and the Pharmacological Society 


. E. M. Jellinek (introduced by C. I. Bliss), De- 


partment of Applied Physiology, Yale Uni- 
versity, New Haven 
Experimental bromism in man. 


. Graham Chen, A. C. Bratton, Jr. and Charles 


Ensor (by invitation), Research Laboratories, 
Parke, Davis & Company, Detroit 

The joint antihistaminic effect and acute tox- 
icity of adrenalin and benadryl HCl. 


. Rex G. Fluharty (introduced by Lloyd C. 


Miller), Radioactivity Center, Massachusetts 
Institute of Technology 

Statistical problems involved in the use of 
radioactive tracers in pharmacology. 


. J. T. Litchfield, Jr., and F. Wilcoxon (by invi- 


tation), Chemotherapy Division, Stamford Re- 
search Laboratories, American Cyanamid 
Company, Stamford 

A simplified method of evaluating dose-effect 
experiments. 


. R. H. Noel and M. A. Brumbaugh (introduced 


by Lloyd C. Millez), Bristol Laboratories, 
Inc., Syracuse 
Some applications of sequential analysis. 





FEDERATION PROCEEDINGS 


Federation ‘‘Mixer’’ 
Wednesday, March 17, 9:00 p.m. 


ARENA, CONVENTION HALL 





PHARMACOLOGY A 
Thursday, March 18, 9:00 a.m. 


Room E, Convention HALL 





Barbiturates and Analgesics 


1. Walter M. Booker, David M. French, Pedro A, 
Molano, and Cecil Rhodes (introduced by A. 
H. Maloney), Department of Pharmacology, 
College of Medicine, Howard University, 
Washington 

Re-evaluation of the effectiveness of metrazol 
as an analeptic agent in barbiturate de- 
pression. 

2. V. V. Cole, S. H. Hopper (by invitation), and H. 
R. Hulpieu, Depts. of Pharmacology and Pub- 
lic Health, Indiana Univ. School of Medicine, 
Indianapolis 

Effects of surface active agents on the activity 
of pentobarbital and barbital. 

3. Marshall R. Warren (by invitation), Charles R. 
Thompson (by invitation), and Harold W. 
Werner, Pharmacology Department, Research 
Labs., The Wm. S. Merrell Co., Cincinnati 

Hypnotic properties and toxicity of 2-ethyl-3- 
propylglycidamide. 

4. A.R. Kelly (by invitation), F. E. Shideman and 
B. J. Adams (by invitation), Dept. of Pharma- 
cology, University of Michigan, Ann Arbor 

Comparison of blood levels of thiopental 
(Pentothal), 5-allyl-5-(1-methylbuty]) -2-thi- 
obarbituric acid (Surital) and thioethamy] 
in the dog. 

5. F. E. Shideman, A. R. Kelly (by invitation), L. 
E. Lee (by invitation), V. F. Lowell (by invi- 
tation) and B. J. Adams (by invitation), De- 
partment of Pharmacology, University of 
Michigan and Ypsilanti State Hospital, 
Ypsilanti, Mich. 

The effect of hepatic dysfunction in man on the 
duration of action of thiopental (Pentothal). 

6. Leo R. Goldbaum (by invitation) and Paul K. 
Smith, Department of Pharmacology, George 
Washington University School of Medicine, 
Washington 

The binding of barbiturates by human and 
bovine serum albumin. 

7. W. J. R. Camp, V. A. Gant (by invitation) and 
John F. Polli (by invitation), Dept. of Tozi- 
cology and Pharmacology, University of Illi- 
nois College of Medicine, Chicago 

The use of ultraviolet rays in a screening test 
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for some barbiturates and in reading Gutzeit 
papers. 

8. D. D. Bonnycastle and Jacob Molland (by invi- 
tation), Departments of Pharmacology, Yale 
School of Medicine, and University of Oslo, 
Norway 

An examination of potentiating action of 
aspirin upon codeine in raising the pain 
threshold. 


PHARMACOLOGY B 
Thursday, March 18, 9:00 a.m. 


Room 9, CONVENTION HALL 





Chemotherapeutic Agents 


1. Thomas H. Maren and Gilbert F. Otto (intro- 


duced by E. K. Marshall, Jr.), Department of 
Pharmacology, Johns Hopkins University 
School of Medicine and Department of Para- 
sitology, Johns Hopkins School of Hygiene 
and Public Health, Baltimore 

The distribution, excretion, and blood levels of 
antimony following administration of anti- 
monials to various mammalian species. 


2. Ralph G. Smith, James Y. P. Chen (by invita- 


tion) and Marguerite Magee (by invitation), 
Department of Pharmacology, Tulane Uni- 
versity School of Medicine, New Orleans 

The distribution and excretion of antimony 
following administration of antimony potas- 
sium tartrate and neostibosan. 


3. Maxwell Schubert and Evelyn Goldberg (by 


invitation), Department of Therapeutics, New 
York University College of Medicine 

Comparison of therapeutic values of several 
antimonials in experimental schistosomiasis 
mansoni in mice. 


4. Harold N. Wright, Elizabeth M. Cranston, 


Wayne A. Chadbourn (by invitation), Ashton 
C. Cuckler (by invitation), Dominic DeGuisti 
(by invitation) and Raymond N. Bieter, De- 
partment of Pharmacology, University of 
Minnesota Medical School, Minneapolis 
Rosaniline base (CI 677) as a prophylactic in 
schistosoma mansoni infections in mice. 


5. Clara S. Genther (by invitation), Wanda Squires 


(by invitation), Rochelle Fradkin (by invi- 
tation), and L. H. Schmidt, Christ Hospital 
Institute of Medical Research, Cincinnati 

Malaria chemotherapy: 1. The response of 
trophozoite-induced infections with Plas- 
modium cynomolgi to various antimalarial 
drugs. 

. L. H. Schmidt, Rochelle Fradkin (by invita- 
tion), Wanda Squires (by invitation), and 
Clara S. Genther (by invitation), Christ Hos- 
pital Institute of Medical Research, Cincin- 
nati 
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Malaria chemotherapy: 2. The response of 
sporozoite-induced infections with Plas- 
modium cynomolgi to various antimalarial, 
Drugs. 

7. David Lehr, Department of Pharmacology, New 
York Medical College, Flower and Fifth 
Avenue Hospitals, New York 

Low toxicity and high therapeutic efficacy of 
combined sulfonamides. 

8. Celia White Tabor (by invitation), Judith Baily 
(by invitation) and Paul K. Smith, Depart- 
ment of Pharmacology, George Washington 
University School of Medicine, Washington 

Some metabolic products of para-aminoben- 
zoic acid. 

9. E. Leong Way, Rowena Weiss (by invitation), 
Donald L. Howie (by invitation) and Paul K. 
Smith, Department of Pharmacology, George 
Washington University School of Medicine, 
Washington 

The fate of p-aminosalicylic acid in the animal 
body. 

10. W. T. McClosky, M. I. Smith and J. E. G. 
Frias (by invitation), Division of Physiology, 
National Institute of Health, Bethesda, Md. 

The action of p-aminosalicylic acid (PAS) in 
experimental tuber¢ulosis. 

11. S. H. Hopper (by invitation), V. V. Cole, H. R. 
Hulpieu, and H. A. Raidt (by invitation), De- 
partments of Public Health, Pharmacology, 
and Microbiology, Indiana University School 
of Medicine, Indianapolis 

Opposite effects in vitro and in vivo of a sur- 
face active agent on mycobacterium tuber- 
culosis. 


PHARMACOLOGY C 
Thursday, March 18, 9:00 a.m. 


Room 1, CoNvENTION HALL 


Agents Affecting the Blood and Vascular System 


1. Anthony M. Ambrose, Pharmacology Division, 
Bureau of Agricultural and Industrial Chem- 
istry, U. S. Department of Agriculture, 
Albany 

The effect of rutin on bleod pressure in dogs 
and rabbits. 

2. Walter Freyburger (by invitation), Luis R. Capo 
(by invitation), and Gordon K. Moe, Depart- 
ment of Pharmacology, the University of Mich- 
igan, Ann Arbor 

The effect of tetraethylammonium on the 
pressor response to anoxia and asphyxia. 

3. Donald C. Kunze (by invitation), J. Richard R. 
Bobb (by invitation) and Harold D. Green, 
Departmert »f Physiology and Pharmacology, 
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10. 


11. 


12. 


Bowman Gray School of Medicine of Wake 
Forest College, Winston-Salem 

Vasomotor activity of NU-1683 and other 
drugs upon the rat meso-appendix. 


. D. M. Green and M. Glover (by invitation), 


School of Medicine, University of Washing- 
ton, Seattle 

Factors influencing the hypertensive action of 
desoxycorticosterone. 


. Joseph G. Bird (introduced by John C. Krantz, 


Jr.), Department of Pharmacology, Univer- 
sity of Maryland School of Medicine, Balti- 
more 

Prolonged depressor effect of water soluble 
organic nitrates. 


. Albert J. Begany (by invitation) and Joseph 


Seifter, Wyeth Institute of Applied Biochem- 
istry, Philadelphia 
Studies on a heparin-like compound, algarin. 


. David W. Fassett and E. Sterling Nichol (by 


invitation), Cardiology Service, James M. 
Jackson Memorial Hospital, Miami 

Absorption and potency of small divided doses 
of dicumarol in man. 


. Rose Marie Carlson (by invitation) and Lloyd 


D. Seager, Department of Pharmacology, 
Womans Medical College of Pennsylvania, 
Philadelphia 

The acute toxic effects of dicumarol. 


. Robert V. Brown, Division of Pharmacology, 


University of Tennessee, Memphis 

Quantitative epinephrine pressor effects. 
(Physiol.) 

E. William Ligon, Jr. (by invitation), Robert A. 
Madden (by invitation), Paul L. Davis (by 
invitation) and Paul K. Smith, Department of 
Pharmacology, George Washington Univer- 
sity School of Medcine, Washington 

Absorption of salicylates from intestinal loops 
in the dog. 

Bernard B. Brodie and Julius Axelrod (by invi- 
tation), Department of Biochemistry, New 
York University College’ of Medicine, and 
New York University Research Service, Gold- 
water Memorial Hospital, and Laboratory of 
Industrial Hygiene, New York 

The physiological disposition of acetophenet- 
idin (p-ethoxyacetanilide) in man. 

R. R. Sonnenschein, R. Jamison, L. Lovseth, 
W. Cassels (by invitation) and A. C. Ivy, De- 
partments of Clinical Science and Anesthesia, 
University of Illinois College of Medicine, 
Chicago 

The mechanism of nitrous oxide analgesia. 
(Physiol.) 


| 
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PHARMACOLOGY A 
Thursday, March 18, 1:46 p.m. 
Room E, Convention Hau 


Cardiac and Related Agents 


. R. P. Walton, M. F. Patton (by invitation), H. 


P. Jones (by invitation) and J. S. Leary (by 
invitation), Department of Pharmacology, 
Medical College of South Carolina, Charleston 

Comparative increase in ventricular contrac- 
tile force produced by several cardiac glyco- 
sides. 


. Mark Nickerson and George M. Nomaguchi (by 


invitation), Department of Pharmacology, 
University of Utah School of Medicine, Salt 
Lake City 

Dibenamine protection against cyclopropane- 
epinephrine cardiac arrhythmias. 


. K. I. Melville, Dept. of Pharmacology, McGill 


University, Montreal 

The anti-fibrillation action of papaverine and 
its value in cardiac resuscitation after 
chloroform-adrenaline ventricular fibrilla- 
tion. 


. Otto Krayer and Alfred Farah, Department of 


Pharmacology, Harvard Medical School, 
Boston 

Action of cysteine and of dimercaptopropanol 
in heart failure caused by sodium bismuth 
tartrate. 


. N. J. Giarman (introduced by E. L. McCawley), 


Laboratories of Pharmacology and Tozizol- 
ogy, Yale University School of Medicine, New 
Haven 

Toxicity and cardiotonic activity of antibiotic 
lactones and synthetic analogs on the iso- 
lated frog heart. 


. A. Cameron (by invitation), M. Laskey (by invi- 


tation), B. Craver, Division of Pharmacology, 
Research Department, Ciba Pharmaceutical 
Products, Inc., Summit, N. J. 

Actions and minimally effective doses of 17 
common drugs on perfused hearts of 5 
species. 


. Maynard B. Chenoweth and Solomon Garb (by 


invitation), Department of Pharmacology, 
Cornell Univ. Medical College, New York, 
N.Y. 

The electrogram of the papillary muscle. 


. A. Farah and E. Szmuszkoviez (introduced by 


James M. Dille), Departments of Pharmacol- 
ogy, University of Washington Medical 
School, Seattle, and the American University 
of Beirut, Lebanon 

Some factors influencing the activity of cardiac 
glycosides in the rat. 
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PROGRAM OF THIRTY-SECOND ANNUAL MEETING 


PHARMACOLOGY BUSINESS MEETING 
Thursday, March 18, 4:15 p.m. 


Room E, Convention Hatt 





PHARMACOLOGY DINNER 
Thursday, March 18, 7:00 p.m. 


Hore, Happon Hau 





PHARMACOLOGY B 
Thursday, March 18, 1:45 p.m. 


Room 9, CONVENTION HAL 





. Salab A. Abdel Tawab (introduced by John C. 


Krantz, Jr.), Department of Pharmacology, 
University of Maryland School of Medicine, 
Baltimore 

The pharmacology of organic thiocyanates. 


. Ewart A. Swinyard (by invitation) and James E. 


P. Toman, Depariments of Pharmacology, 
Pharmacy, and Physiology, University of 
Utah, Salt Lake City 

Effects of alterations in body temperature on 
properties of convulsive seizures in rats. 


. Avram Goldstein (introduced by Otto Krayer), 


Department of Pharmacology, Harvard Med- 
ical School, Boston 

Inhibitors of purified human plasma choline- 
sterase. 


. Rafael Mendez and Ernesto Sodi (by invita- 


tion), Department of Physiology and Pharma- 
cology of the National Institute of Cardiology, 
Mexico City 

The effect of some glycerin esters upon the 
blood pressure, uterus, and respiration. 


. E. Herrold (by invitation), H. Hays (by invita- 


tion), G. Holmquist (by invitation), B. Rich- 
ards (by invitation), E. Oppenheimer, Divi- 
sion of Pharmacology, Research Department, 
Ciba Pharmaceutical Products, Inc., Sum- 
mit, NM. J. 

The water-soluble I-glucoside of desoxy- 
corticosterone acetate; its adrenal cortical 
activity in adrenalectomized dogs. 


. Victor A. Drill and B. Frame (by invitation), 


Department of Pharmacology, Yale Univer- 

sity School of Medicine, New Haven 
Antidiuretic activity of liver extracts and of 

urine from patients with hepatic cirrhosis. 


. Douglas S. Riggs (introduced by Otto Krayer), 


Department of Pharmacology, Harvard Med- 
ical School and The Thyroid Clinic, Mass- 
achusetts General Hospital 

Elevation of serum protein-bound iodine after 
large doses of radio-active iodine. 


10. Allan D. Bass, 
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8. J. K. W. Ferguson and E. A. Sellers, Depart- 


ment of Pharmacology, University of Torento 
Effect of various compounds containing iodine | 
and other halogens on thiouracil goitre. 


9. D. G. Wenzel (by invitation), O. S. Orth, R. T. 


Capps (by invitation), and A. H. Uhl (by invi- 
tation), Departments of Pharmacy and Phar- 
macology, University of Wisconsin, Madison 
Actions of podophyllum derivatives. 
Pharmacology Department, 
Syracuse University 
Response of experimental lymphoma to certain 
organic sulfides, sulfones and chlorides. 





PHARMACOLOGY BUSINESS MEETING 
Thursday, March 18, 4:15 p.m. 


Room E, Convention HAL 





PHARMACOLOGY DINNER 
Thursday, March 18, 7:00 p.m. 


Hote, Happon Hatu 


PHARMACOLOGY C 
Thursday, March 18, 1:45 p.m. 


Room 1, ConveNTION HALL 





Drug Toxicity 


. Geoffrey Woodward (by invitation), Bernard 


Davidow (by invitation), and Arthur A. Nel- 
son, Division of Pharmacology, Food and 
Drug Administration, Federal Security 
Agency, Washington 

Effects observed in dogs following the pro- 
longed feeding of DDT and its analogues. 


. Lloyd W. Hazelton and Emily Godfrey (by invi- 


tation), Hazelton Laboratories, Falls Church, 
Va. . 

Pharmacological actions of 0,0-diethyl o-p- 
nitrophenyl thiophosphate. 


. Ernest C. Hagan and Geoffrey Woodard (intro- 


duced by Arnold J. Lehman), Division of 
Pharmacology, Food and Drug Administra- 
tion, Federal Security Agency, Washington 

Toxicity of 0,o-diethyl o-p-nitropheny] thio- 
phosphate (Parathion). 


. Kenneth P. DuBois, John Doull (by invita- 


tion), and Julius M. Coon, University of 
Chicago Toxicity Laboratory and the Depart- 
ment of Pharmacology, University of Chicago 
Toxicity and mechanism of action of p-nitro- 
pheny -diethyl-thionophosphate (E605). 
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5. Jack L. Radomski, Geoffrey Woodard, Carter D. 
Johnston (introduced by Arnold J. Lehman), 
Division of Pharmacology, Food and Drug 
Administration, Federal Security Agency, 
Washington 

Toxicological properties of the causative agent 
of canine hysteria. 

6. W. F. von Oettingen, C. C. Powell (by invita- 
tion), N. E. Sharpless (by invitation) and L. 
J. Pecora (by invitation), Laboratory of Phys- 
ical Biology, National Institute of Health, 
Bethesda, Md. 

Comparative studies of the toxicity and phys- 
iological action of chlorinated methanes 
with reference to their physical and chemical 
characteristics. 

7. Edwin P. Laug, Division of Pharmacology, Food 
and Drug Administration, Federal Security 
Agency, Washington 

Tissue distribution of a toxicant following oral 
ingestion of benzene hexachloride by rats. 

8. Bernard Davidow, Ernest C. Hagan and Geof- 
frey Woodard (introduced by Arnold J. Leh- 
man), Division of Pharmacology, Food and 
Drug Administration, Federal Security 
Agency, Washington 

A comparison of the fat storage of the isomers 
of benzene hexachloride in rats. 

9. Leonard Karel, Toxicology Section, Medical 
Division, Army Chemical Center, Md. 

A potential rodenticide—“‘ Fanyline.”’ 

10. Elliott A. Maynard, William L. Downs, and 
Harold C. Hodge (introduced by Harvey B. 
Haag), Department of Pharmacology, Uni- 
versity of Rochester, N. Y. 

Preliminary data on rat feeding with beryl- 
lium. 

11. harold C. Hodge, Elliott A. Maynard and 
William L. Downs (introduced by Harvey B. 
Haag), Department of Pharmacology, Uni- 
versity of Rochester, N. Y. 

Certain aspects of the acute toxicity of beryl- 
lium following intraperitoneal injection. 

12. Charles W. LaBelle and Martha Reid Cucci 
(introduced by Harvey B. Haag), Department 
of Pharmacology, University of Rochester, 
[ee 

Preliminary studies in the toxicity of beryl- 
lium: The effect of intratracheal injections 
in experimental animals. 

13. George F. Sprague, Alton G. Pettengill and 
Herbert E. Stokinger (introduced by Harvey 
B. Haag), Department of Pharmacology, Uni- 
versity of Rochester, N. Y. 

Initial studies of the inhalation toxicity of 
berylium sulfate. 

14. Sidney Laskin, Robert A. N. Turner and Her- 
bert E. Stokinger (introduced by Harvey B. 





Haag), Department of Pharmacology, Uni- 


versity of Rochester, N. Y. 
Analysis of dust and fume hazards in a beryl- 
lium plant. 


PHARMACOLOGY BUSINESS MEETING 
Thursday, March 18, 4:15 p.m. 
Room E, Convention Hau 


AMERICAN SOCIETY FOR PHARMACOLOGY 
AND EXPERIMENTAL THERAPEUTICS 


Annual Dinner 
Thursday, March 18, 7:00 p.m. 


Hote, Happon Hau 


PHARMACOLOGY 


Motion Pictures 
Thursday, March 18, 8:00 p.m. 
Room C, ConvENTION HAL 

Program on page 314 


PHARMACOLOGY A 
Friday, March 19, 9:00 p.m. 


Room E, Convention Hau 


Histamine, Anti-histamine and Spasmolytic Agents 


1. Donald L. Cook (by invitation), W. E. Ham- 
bourger and Martin M. Winbury (by invita- 
tion), Pharmacology Laboratories, Research 
Department, G. D. Searle & Co., Chicago 

Inhibition of histamine hypotension by certain 
heterocyclic substituted ethylamines in the 
cat. 

2. Homer B. Freese (by invitation), W. E. Ham- 
bourger and Patricia M. Michiels (by invi- 
tation), Pharmacology Laboratories, Research 
Department, G. D. Searle & Co., Chicago 

The effectiveness of certain substituted ethyl- 
amines against histamine spray-induced 
fatality in the guinea pig. 

3. Julio C. Castillo (introduced by Edwin J. de 
Beer), The Wellcome Research Laboratories, 
Tuckahoe 

The anaphylactic guinea pig trachea and its 
response to antihistamine and _ broncho- 
dilator drugs. 
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J. Smith (by invitation), A. Cameron (by invi- 
tation), B. Craver, Division of Pharmacology, 
Research Department, Ciba Pharmaceutical 
Products, Inc., Summit, N. J. 

Method for kymographic recording of CSF 
pressure; effects of histamine, antistine, 
PBZ, et. al., thereon. 

Herbert Tabor and Sanford M. Rosenthal, Divi- 
sion of Physiology, . National Institute of 
Health, Bethesda, Md. 

Urinary excretion of histamine following oral 
administration, employing an improved 
colorimetric method. 

Lillian Alonso (by invitation), Maxine Adams 
(by invitation), Louise Goddard (by invita- 
tion), Marion Jaeger (by invitation), and J. T. 
Litchfield, Jr., Chemotherapy Division, Stam- 
ford Research Laboratories, American Cyan- 
amid Company, Stamford 

Mode of action of antihistaminic agents. 

George W. Stavraky, Department of Physiology, 
Faculty of Medicine, University of Western 
Ontario, London, Canada 

Potentiation of the effect of antihistaminic 
agents by iron compounds. 


. Annette LaBelle and Richard Tislow (intro- 


duced by O. Krayer), Biological Research Lab- 
oratories, Schering Corporation, Bloomfield 

Pharmacological properties of trimeton, a new 
antihistaminic compound. 


. B. Craver, W. Barrett (by invitation), A. 


Cameron (by invitation), H. Hays (by invita- 
tion), G. Holmquist (by invitation), A. Mac- 
kenzie (by invitation), J. Smith (by invita- 
tion), Division of Pharmacology, Research 
Department, Ciba Pharmaceutical Products, 
Inc., Summit, N. J. 

Pharmacological actions of 2-phenylbenzyl- 
aminomethyl-imidazoline (Antistine). 

Robert H. Dreisbach and Nai Chu (Fellow, 
American Bureau for Medical Aid to China 
Inc.; by invitation), Dept. of Pharmacology 
and Therapeutics, Stanford University School 
of Medicine, San Francisco 

Procaine as an antiallergic agent. 

A. J. Glazko, W. A. Dill (by invitation), and D. 
A. McGinty, Research Laboratories, Parke, 
Davis and Co., Detroit 

Distribution and excretion of benadryl (6-di- 
methylaminoethyl benzhydryl ether). (Bio- 
chem.) 


. T. C. Barnes, Department of Pharmacology, 


Hahnemann Medical College and Hospital of 
Philadelphia 

The adrenergic properties of antihistaminic 
drugs determined by electrical measure- 
ments. (Physiol.) 


. Albert Wollenberger 
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PHARMACOLOGY B 
Friday, March 19, 9:00 a.m. 
Room 9, CoNvVENTION HAL 


Cardiac and Related Agents 


. Elwood L. Foltz, Sau Ki Wong and James E. 


Eckenhoff (introduced by Carl F. Schmidt), 
Department of Pharmacology, School of Med- 
icine, University of Pennsylvania, Phila- 
delphia 

Effects of certain “cardiac stimulant” drugs 
on coronary circulation and cardiac oxygen 
metabolism. 


. Murray Finkelstein (by invitation) and Oscar 


Bodansky, Dept. of Pharmacology, Cornell 
University Medical College, New York 

Effect of scilliroside on the respiration of cat 
heart muscle. 

(introduced by Otto 
Krayer), Harvard Medical School, Boston 
Effect of ouabain and digoxin on the energy- 

rich phosphate store of the heart. 


. Paul R. Saunders (by invitation), J. Leyden 


Webb (by invitation), and Clinton H. 
Thienes, Department of Pharmacology and 
Toxicology, School of Medicine, University 
of Southern California, Los Angeles 

Effect of quinidine on the metabolism of the 
rat heart. 


. Harry K. Iwamoto and Frederick K. Bell, 


(introduced by John C. Krantz, Jr.), Depart- 
ment of Pharmacology, School of Medicine, 
Univ. of Maryland, Baltimore 

The Baljet reaction and pharmacodynamic 
studies of diginin and gitogenin. 


. Walter Modell, Nathaniel T. Kwit (by invita- 


tion), Conrado Dayrit (by invitation), S. J. 
Shane (by invitation) and Harry Gold, 
Department of Pharmacology of Cornell 
University Medical College, Cardiovascular 
Research Unit of the Beth Israel Hospital, 
and Cardiac Service of the Hospital for 
Joint Diseases, New York 

Comparison of digitalis glycosides with their 
genins in man. 


7. Nathaniel T. Kwit (by invitation), Walter 


Modell, Lawrence W. Hanlon (by invitation), 
Joseph G. Benton (by invitation), Elaine W. 
Cotlove (by invitation), Morris Pearlmutter 
(by invitation), Sidney M. Greenberg (by 
invitation), Milton L. Kramer (by invitation), 
and Harry Gold, Department of Pharmacology 
of Cornell University Medical College, 
Cardiovascular Research Unit of the Beth 
Israel Hospital, and Cardiac Service of the 
Hospital for Joint Diseases, New York 
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The daily dose of the mercurial diuretic and 
the maintenance dose to control congestive 
failure. 

8. S. J. Shane (by invitation), Conrado Dayrit 
(by invitation), Joseph G. Benton (by in- 
vitation), Elaine W. Cotlove (by invitation), 
Lawrence W. Hanlon (by invitation), Walter 
Modell, and Harry Gold, Depariment of 
Pharmacology of Cornell University Medical 
College, Cardiovascular Research Unit of 
the Beth Israel Hospital, and Cardiac 
Service of the Hospital for Joint Diseases, 
New York 

Onset and duration of action of quinidine in 
the heart after oral administration in man. 

9. Conrado Dayrit (by invitation), Eduardo Faraco 
(by invitation), Nathaniel T. Kwit (by in- 
vitation), Walter Modell, and Harry Gold, 
Department of Pharmacology of Cornell 
University Medical College, Cardiovascular 
Research Unit of the Beth Israel Hospital, 
and Cardiac Service of the Hospital for Joint 
Diseases, New York 

Speed of action of thevetin after intravenous 
injection in man. 


PHARMACOLOGY C 
Friday, March 19, 9:00 a.m. 


Room 1, ConvENTION HAL 





1. R. M. Whitrock (by invitation), H. L. Tieche 
(by invitation), and M. H. Seevers, Depart- 
ment of Pharmacology, University of Mich- 
igan, Ann Arbor 

The effect of ‘‘denervation”’ on the response of 
intestinal fistulae to several drugs. 

2. Ralph Uber (by invitation), Patricia Collins 

‘ Cowdery (by invitation) and George E. 
Farrar, Jr., Department of Medicine, Temple 
University School of Medicine, Philadelphia 

The spreading of Evan’s blue injected intra- 
dermally. 

3. Ralph W. Brauer and Rita L. Pessotti (intro- 
duced by Chapman Reynolds), Department 
of Pharmacology and Experimental Thera- 
peutics, School of Medicine, Louisiana State 
University, New Orleans 

The mechanism of the extraction of bromo- 
sulfalein from blood plasma by the liver. 

4. H. Ward Smith (introduced by G. H. W. Lucas), 
Department of Pharmacology, University 
of Toronto 

The specificity of the determination of alcohol 
in biological fluids. 

5. Edward B. Truitt, Jr. (introduced by John C. 
Krantz, Jr.), Department of Pharmacology, 
University of Maryland, School of Medicine, 
Baltimore 

The quantitative estimation of theophylline 
in blood. 


6. R. A. Woodbury, George P. Child (by invita. 


~I 


10. 


4. 


tion), and R. Torpin (by invitation), Division 
of Pharmacology, University of Tennessee, 
Memphis, and Departments of Pharmacology 
and Obstetrics and Gynecology, University 
of Georgia School of Medicine, Augusta 
Oxytocic drugs and dysmenorrhea. 


- Joseph Thomas Roberts, University of 


Arkansas School of Medicine, Little Rock, 
Arkansas and Gallinger Municipal Hospital, 
Washington 

The effect of globulin insulin and protamine 
zinc insulin on the diurnal blood sugar curve 
and the daily glycosuria of diabetics, and 
the clinical use of globin insulin. 


. A. J. Plummer (introduced by George L. 


Maison), Department of Pharmacology, 

Boston University School of Medicine 
Blood and urine levels of theophylline after 

intravenous injection. (Physiol.) 


9. Leon A. Heppel and Virginia T. Porterfield 


(introduced by B. L. Horecker), Laboratory 
of Physical Biology, National Institute of 
Health, Bethesda, Md. 

Enzymatic cleavage of organic halides. (Bio- 
chem.) 

F. Co Tui, J. H. Mulholland (by invitation) and 
N. Knox (by invitation), Department of Sur- 
gery, New York University College of Medi- 
cine 

Protein depletion syndrome and responses to 
hyperalimentation. 


PHARMACOLOGY 
Papers Read by Title 


. Benedict E. Abreu and (by invitation), Grant 


W. Liddle, Arthur L. Burks, Alexander 
Simon, Violette Sutherland and Gilbert 
S. Gordon, Division of Pharmacology and 
Experimental Therapeutics, and Psychiatry, 
University of California Medical School, 
San Francisco 

Effects of amphetamine, dihydroergotamine, 
and methadon on human cerebral blood flow 
and oxygen uptake. 


. Shannon C. Allen and Talbot G. Mortarotti 


(by invitation), Pharmacology Division, 
Bureau of Agricultural and Industrial 
Chemistry, U. S. Department of Agriculture, 
Albany, Calif. 

The effect of rutin on oxygen toxicity in rats. 


. Anthony M. Ambrose, Pharmacology Division, 


Bureau of ‘ Agricultural and Industrial 
Chemistry, U.S. Department of Agriculture, 
Albany, Calif. 

The effect of rutin and quercetin on scorbutic 
guinea pigs. 

Hamilton H. Anderson, Herbert G. Johnstone 
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(by invitation), and A. Pena Chavarria (by 
invitation), University of California Medical 
School, San Francisco, and Hospital San 
Juan de Dios, San Jose de Costa Rica, A.C. 

Parasiticidal activity of thioarsenites in 
man. 


. Arthur L. Bachelor and Henry W. Elliott 


(introduced by Benedict E. Abreu), Division 
of Pharmacology and Experimental Thera- 
peutics, University of California Medical 
School, San Francisco 

The action of methadon upon the respiration 
of rat diaphragm and liver and kidney 
cortex slices. 


.T. R. W. Barnes (introduced by Charles H. 


Hine), Division of Pharmacology and Ex- 
perimental Therapeutics, University of Cali- 
fornia Medical School, San Francisco 

The toxicity of polyallyl alcohol. 

A. Cameron, N. Hansen, E. 
Herrold, A. Mackenzie, B. Richards, F. Roth, 
J. Smith (all by invitation), (introduced by 
F. F. Yonkman), Division of Pharmacology, 
Research Department, Ciba Pharmaceutical 
Products, Inc., Summit, N. J. 

Toxicological and pharmacological data con- 
cerning 2-benzyl-imidazoline hydrochloride 
(Priscol). 


. Harry Beckman, Marquette University School 


of Medicine 

Infectivity of sporozooites of Plasmodium 
Cathemerium $H2 exposed in vitro to hen 
and canary bloods. 


. Harold F. Chase and Bani K. Bhattacharya 


(by invitation), Departments of Pharmacology 
and Surgery, Western Reserve University 
and The University Hospitals of Cleveland, 
Cleveland 

Prolongation of curare action with a peanut 
oil and beeswax vehicle. 


. Yin-ch’ang Chin (introduced by Hamilton H. 


Anderson), Division of Pharmacology and 
Experimental Therapeutics, University of 
California Medical School, San Francisco 

Effect of some derivatives of subtilin on 
tubercle bacilli and rabbit leukocytes in 
vitro. 


. F. Co Tui, V. Hollander, A. S. Keston, J. H. 


Mulholland, Department of Surgery, New 
York University College of Medicine 

Total body water by D.O tracer study in 
protein depletion. 

John Emerson Davis, University of Arkansas 
School of Medicine, Little Rock 

Failure of anti-histaminic drugs to antagonise 
the anemia produced by fat plus choline. 

M. Edward Davis (by invitation), Nicholas W. 
Fugo, and Evelyn Ai-Feng Yu (by invitation), 
Department of Obstetrics and Gynecology and 
the Department of Pharmacology, University 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


23. 


24 
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of Chicago and The Chicago Lying-in 
Hospital 

Some observations on the non-specific choline ° 
esterase in the human female. 

Victor A. Drill, Department of Pharmacology, 
Yale University School of Medicine, New 
Haven 

Relation of meat intoxication in Eck-fistula 
dogs to hepatic dysfunction. 

Frank G, Everett (introduced by Norman 
David), Department of Pharmacology, Uni- 
versity of Oregon Medical School, Portland 

Comparison of depth of local anesthesia 
obtained with 2% and 4% procaine solu- 
tions. 

Chalmers L. Gemmill, Department of Phar- 
macology, University of Virginia, Medical 
School, Charlottesville 
Inhibitory effect of stilbamidine, guanidine 
and arginine on glycolysis. 

Alvin S. Hambly, Jr. (introduced by Hamilton 
H. Anderson), Division of Pharmacology 
and Experimental Therapeutics, University 
of California Medical School, San Francisco 

Chloroquine in human giardiasis. 

Carroll A. Handley and Marguerite LaForge 


(by invitation), Dept. of Pharmacology, 
Baylor University College of Medicine, 
Houston 


Some extra-cardiac effects of digitalis. 

Eder L. Hansen and Racheal K. Reed (intro- 
duced by Hamilton H. Anderson), Division 
of Pharmacology and Experimental Thera- 
peutics, University of California Medical 
School, San Francisco 

Action of peroxides on endameba histolytica. 

Roy G. Herrmann (by invitation) and Kenneth 
P. DuBois, University of Chicago Toxicity 
Laboratory and the Department of Pharma- 
cology, University of Chicago 

The action of p-dimethylaminobenzenediazo 
sodium sulfonate on carbohydrate metab- 
olism. ms 

Charles H. Hine and Thomas Nathenial 
Burbridge (by invitation), Division of Phar- 
macology and Experimental Therapeutics, 
University of California Medical School, 
San Francisco : 

The effects of 2,4 dinitrophenol and thiouracil 
on chronic methanol poisoning. 


. Helen L. Holland (by invitation) and E. G. 


Gross, Department of Pharmacology, School 
of Medicine, Iowa City 

Two new analgesics. 

K. Hwang (by invitation) and K. R. Unna, 
Department of Pharmacology, University of 
Illinois College of Medicine, Chicago 

The effect of curare on the esophagus of the 
dog. 

Hal P. James and Ernest W. Page (introduced 
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27. 


31. 


32. 


34. 


by C. H. Hine), Divisions of Obstetrics and 
Gynecology and of Pharmacology and Experi- 
mental Therapeutics, University of Cali- 
fornia Medical School, San Francisco 

Influence of some analgetics of obstetrical 
importance upon respiration of mature 
human placenta in vitro. 


. Norman W. Karr (introduced by Norman A. 


David), Department of Pharmacology, Uni- 
versity of Oregon Medical School, Portland 

Circulatory and adrenolytic actions of DHE 
and DHO. 


. A. C. Kirchhof, The Division of Anesthesiology, 


University of Oregon Medical School, Port- 
land 

Further studies on synthetic analgesics. 

C. D. Leake, University of Texas Medical 
Branch, Galveston 

Molecular architecture of cells. 


. David Lehr, Department of Pharmacology, 


New York Medical College, Flower and 
Fifth Avenue Hospitals, New York 

Studies on the toxicity and pharmacology of 
some synthetic antispasmodics. 


. Go Lu (Fellow, American Bureau for Medical 


Aid to China Inc.; by invitation), Depart- 
ment of Pharmacology and Therapeutics, 
Stanford University School of Medicine, 
San Francisco 

Comparative effects of sparteine and quinidine 
on isolated frog heart. 


. David I. Macht and Thomas Hoffmaster (by 


invitation), Division of Pharmacology, Lab- 
oratories of Sinai Hospital, Baltimore. 

Influence of benadryl and pyribenzamine on 
the neuromuscular system of rats. 

W. A. McOmie (introduced by Hamilton H. 
Anderson), Division of Pharmacology and 
Experimental Therapeutics, University of 
California Medical School and College of 
Pharmacy, San Francisco 

Acute vapor toxicity to mice and local irritant 
effects in the rabbit of methyl pentadiene. 

Mark Nickerson, Department of Pharmacology, 
University of Utah Sehool of Medicine, 
Salt Lake City 

Effect of procaine on cyclopropane-epineph- 
rine cardiac arrhythmias. 


. Carl C. Pfeiffer, Elizabeth H. Jenney (by in- 


vitation) and I. Gersh, Depis. of Phar- 
macology and Pathology, University of 
Illinois College of Medicine, Chicago 

Chronic intoxication of the CNS produced by 
the methadon sidechain. 

Frederick S. Philips, Maynard B. Chenoweth, 
and Carlton C. Hunt (by invitation), Depart- 
ments of Pharmacology, Cornell Univ. 


Medical College and the Sloan-Kettering 
Institute for Cancer Research, New York 


37. 


39. 


41. 


43. 
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Studies on the toxicology of podophyllotoxin 
and related substances. 


. Raymond W. Pickering and Richard C. Burnett 


(introduced by Benedict E. Abreu), Division 
of Pharmacology and Experimental Thera- 
peutics, University of California Medical 
School, San Francisco 

Spasmolytic and other pharmacologic proper- 
ties of 8-piperidinoethyl phenyl-a-thieny]- 
glycolate. 


. Harry J. Pratt (introduced by R. Beutner), 


Department of Pharmacology, Hahnemann 
Medical College, Philadelphia 

Abolition of extra systoles in the perfused 
isolated rabbit heart by procaine and 
monocaine hydrochlorides. 

R. R. Rollins (introduced by Hamilton H. 
Anderson), Division of Pharmacology and 
Experimental Therapeutics, University of 
California Medical School, San Francisco 

Comparative intragastric and local toxicities 
of tert-butyl-hydrogen peroxide, di-tert- 
butyl-peroxide, and 2,2  bis-di-tert-butyl 
peroxybutane. 


. Edward Saxey (by invitation) and Nilkanth 


M. Phatak, Depariment of Pharmacology, 
University of Oregon Medical School, Port- 
land 

Use of oxygen consumption method for meas- 
uring antithyroid activity of n-propyl- 
thiouracil, thiouracil and 2-aminothiazole 
in rats. 

F. E. Shideman, A. R. Kelly (by invitation), 
and B. J. Adams (by invitation), Department 
of Pharmacology, University of Michigan, 
Ann Arbor 

Blood levels of thiopental (Pentothal) follow- 
ing repeated intravenous administration to 
the dog. 


. Robert Tarail and W. Lane Williams (iniro- 


duced by R. N. Bieter), Departments of 
Anatomy and Medicine, University of 
Minnesota 

Some effects of ouabain and/or calcium in 
mice. 

Ronald M. Thompson (by invitation) and Julius 
M. Coon, Dept of Pharmacology, University 
of Chicago 

Effect of adrenolytic agents on the response to 
pressor substances in the domestic fowl. 


. Abraham Wikler, Research Department, U. 8. 


Public Health Service Hospital, Lexington, 
Ky. 

Reactions of chronic decorticated dogs during 
a cycle of addiction to methadon. 

Robert H. Wilson, J. C. Lewis and E. M. 
Humphreys (by invitation), Pharmacology 
Division and the Western Regional Research 
Laboratory of the Bureau of Agriculture and 
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Industrial Chemistry, U.S.D.A., Albany, 


Calif. nine on the Straub-tail-test of white mice. 
Subtilin in blood after parenteral administra- 47. Emmett B. Carmichael and Walter H. Johnson — 
tion. (by invitation), Biochemistry Department, 
44. Martin M. Winbury and John Love (introduced Medical College of Alabama, Birmingham 
by W. E. Hambourger), Lehigh Valley The LDso of pentobarbital in nursed and un- 
Laboratories, Easton, Pa. nursed newborn rats. (Biochem.) 
The effect of ANTU on the body temperature 48. T. C. Barnes, Dept. of Pharmacology, Hahne- 
— as mann Medical College and Hospital of 
45. S. Loewe, Department of Pharmacology, Uni- Re cnaetns ‘al 1 f 
versity of Utah School of Medicine, Salt sonnaioetane tinal eee oo nee ame © 
isle City prostigmine. (Physiol.) 
; z " : 49. John V. Scudi, John F. Reinhard (by invita- 
Anticonvulsant actions of trimethadione- : Pe 
i ihtnad aah tr2 hadi di tion) and N. B. Dreyer (by invitation), 
 emptelges sf a sel imethadione-diphenyl- Nepera Chemical Co., Yonkers, and the 
hydantoin combinations. Department of Pharmacology, University 
46. Alfred Leimdorfer, Department of Pharma- of Vermont 
cology, University of Illinois, College of Pharmacological characteristics of neohetra- 
Medicine, Chicago mine, a new antihistaminic drug. (Biochem.) 
—— 
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Influence of amidone, morphine and strych- 





THE AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY 
TuHirTyY-THIRD ANNUAL MEETING 


PATHOLOGY A 
Tuesday, March 16, 9:00 a.m. 


Room 15, ConvENTION HAL 


Injury, Repair 


. John W. Rebuck and Elizabeth A. Monaghan 
(introduced by F. W. Hartman) Department 
of Anatomy, University of Minnesota, Minne- 
apolis, and Department Labs., Henry Ford 
Hospital, Detroit 

Peroxidase in the lymphocytes of man in acute 

inflammation. 

2. Edwin W. Schultz, Department of Bacteriology 
and Experimental Pathology, School of 
Medicine, Stanford University, Calif. 

Structure and repair of the olfactory mucosa 
in rhesus monkeys. 

3. Louise Pearce, Rockefeller Institute for Medical 
Research, Princeton 

Hereditary osteopetrosis of the rabbit. 

4. Robert S. Haukohl (introduced by W. A. D. 
Anderson), Department of Pathology and 
Bacteriology, Marquette University School 
of Medicine, Milwaukee 

The renal lesion of murine haemobartonellosis 
compared with lower nephron nephrosis. 

5. J. H. Grindlay, E. V. Flock, and J. L. Bollman, 


— 


10. 


Division of Experimental Medicine, Mayo 
Foundation, Rochester 

Hepatic lymph and ascitic fluid following ex- 
perimental chronic obstruction of the in- 
ferior vena cava. 

6. James H. Baxter (introduced by Donald D. 
Van Slyke), Hospital of the Rockefeller Inst. 
for Medical Research, New York 

Circulatory disturbances in hepatic and renal 
cortical necrosis. 

7. Arthur A. Nelson and Geoffrey Woodard (by 
invitation), Division of Pharmacology, Food 
and Drug Administration, Federal Security 
Agency, Washington 

Adrenal cortical atrophy and liver damage 
produced in dogs by feeding 2,2-BIS- 
(parachlorophenyl) - 1,1 - dichloroethane 
(DDD). 

8. Benjamin Highman, National Institute of 
Health, Pathology Laboratory, Washington 

Influence of various protective compounds in 
preventing fatty changes by dichloroethane. 

9. Hans Popper, Frederick Steigmann, Alvin 

Dubin (by invitation) and Hattie M. Dynie- 
wicz (by invitation), Hektoen Institute for 
Medical Research of the Cook County Hospi- 
tal, Chicago 

The influence of lipid ingestion on the thymol 

turbidity test. 

Rolf Lium (by invitation) and Stephen Maddock, 
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. Kjell Agner (introduced by A. 





Surgical Research Laboratory of the Boston 

City Hospital 

Experimental production of acute pancreati- 
tis. 


11. M. H. F. Friedman, B. F. Haskell (by ir vita- 


tion), and J. M. Waldron (by invitation). 
Department of Physiology, Jefferson Medical 
Coliege and Department of Surgery, Jefferson 
Hospital, Philadelphia 

Treatment of non-specific ulcerative colitis for 
one year with intestinal extracts. (Physiol.) 


PATHOLOGY B 
Tuesday, March 16, 9:00 a.m. 
Room 16, ConvENTION HAL 


Immunology 


. Edward C. Rosenow, Rare Metals Institute of 


the California Institute of Technology, 
Pasadena, and the Longview Hospital, 
Cincinnati 

Production in vitro from protein and other 
solutions of substances resembling 
‘natural’ agglutinins and _precipitins. 


. Richard H. Follis, Jr. Department of Pathology, 


Johns Hopkins University 
Respiration of tissues from hypersensitive 
animals when antigen is added in vitro. 


. L. W. Roth, R. K. Richards, and I. M. Shepperd 


(by invitation) Department of Pharmacology, 
Abbott Laboratories, North Chicago 

Production of anaphylaxis in guinea pigs with 
weakly antigenic protein hydrolysates. 
(Physiol.) 


. Ernest Kun (Introduced by C. Phillip Miller) 


Department of Pharmacology and Medicine, 
University of Chicago, Chicago 

The effect of bacterial endotoxins on the 
carbohydrate metabolism of the rabbit. 


. Walter D. Hawk (by invitation) and C. Phillip 


Miller, Department of Medicine, The Uni- 
versity of Chicago, Chicago 

Protection against bacterial endotoxin by 
penicillin and its impurities. 


. A. P. Krueger, T. Cohn (by invitation) and_ 


P. N. Smith (by invitation), Department of 
Bacteriology and Office of Naval Research 
Task V, University of California, Berkeley 
The production of phage in the absence of 
cellular growth. 
M. Pappen- 
heimer, Jr.) Chemical Laboratory of the 
Serafimer Hospital, Stockholm, and _ the 
Department of Bacteriology, New York 
University College of Medicine 


FEDERATION PROCEEDINGS 





Detoxification of diphtheria toxin by peroxi- 
dase. (Biochem.) 

8. Robert T. Thompson and Frances E. Moses 
(introduced by M. A. Blankenhorn), Depart. 
ments of Internal Medicine and Biochemistry, 
College of Medicine, University of Cincinnatj 

Specificity of human serum antihyaluronidage 
for antagonism of a particular species of 
bacterial hyaluronidase. 

9. William E. Ehrich, Carolyn Forman (by inviia- 
tion) and Joseph Seifter, Philadelphia Gen. 
eral Hospital, University of Pennsylvania, 
Wyeth Institute Applied Biochemistry 

A study of experimental serum sickness. 





JOINT SESSION OF THE FEDERATION 
Tuesday, March 16, 1:30 p.m. 
BALLROOM, CONVENTION HALL 


Program on page 314 


PATHOLOGY BUSINESS MEETING 
Tuesday, March 16, 4:15 p.m. 


Room 15, ConvENTION HAL 


PATHOLOGY A 
Wednesday, March 17, 9:00 a.m. 


Room 20,,ConvenTION HALL 


JOINT SESSION WITH THE AMERICAN 
PHYSIOLOGICAL SOCIETY 


Coagulation 





1. R. H. K. Foster, Department of Pharmacology, 

St. Louis University School of Medicine 

Coagulation in plain and partially heparinized 
plasma. 

2. Arnold G. Ware (by invitation) and Walter H. 
Seegers, Department of Physiology, Wayne 
University, College of Medicine 

Serum accelerator globulin, quantitative de- 
termination, purification and properties. 

3. L. M. Tocantins, R. T. Carroll (by invitation) 
and Thomas McBride (by invitation), Divi- 
sion of Hematology, Department of Medicine, 
Jefferson Medical College, Philadelphia 

Lipid inhibitors and accelerators of blood 
coagulation in extracts of human brain. 
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. Bernard G. H. Thomas (by 
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invitation), 
Jacqueline Spears (by invitation) and Charles 
R. Linegar, Pharmacological Development 
Division, E. R. Squibb and Sons, New 
Brunswick 

Factors affecting the use of lung thromboplas- 
tin in the determination of prothrombin 
time. 


. John H. Ferguson (by invitation) and Jessica 


H. Lewis, P. W. Boyles, B. L. Travis and 
E. B. Gerheim, Department of Physiology, 
University of North Carolina, Chapel Hill 

Studies on the stability, inhibition and activa- 
tion of fibrinolytic protease. 


. Walters H. Seegers and Arnold G. Ware (by 


invitation), Department of Physiology, Wayne 
University, College of Medicine 
Purification of prothrombin and thrombin. 


. F. L. Munro and Muriel Platt Munro (iniro- 


duced by F. R. Miller), Charlotte Drake 
Cardeza Foundation, Department of Medi- 
cine, Jefferson Medical College and Hospital, 
Philadelphia 

Purification of a substance from bovine serum 
which reduces the prothrombin time of aged 
plasma. 


. Mario Stefanini (by invitation) and Armand J. 


Quick, Department of Biochemistry, 
Marquette University School of Medicine, 
Milwaukee 

The concentration of the labile factor of pro- 
thrombin in the blood of various species. 
(Biochem. ) 


. Marjorie B. Zucker, Department of Physiology, 


College of Physicians ‘and Surgeons, 
Columbia University 

The effect of thrombin injections on hemo- 
stasis. 

Armand J. Quick, Department of Biochemisiry, 
Marquetie University School of Medicine, 
Milwaukee 

Réle of platelets in coagulation of blood, evi- 
dence of an inhibitor of the platelet factor. 
(Biochem. ) 

F. D. Mann, Margaret Hurn and D. R. Mathie- 
son (introduced by T. B. Magath), Division 
of Clinical Laboratories, Mayo Clinic, 
Rochester 

The platelets as foci in the coagulation"of 

the blood. 

Alfred Lewin Copley, Marine Biological Lab- 
oratory, Woods Hole, and Laboratory of 
Cellular Physiology, Department of Biology, 
New York University, New York 

Embolization of platelet agglutination 


thrombi in the hamster’s pouch produced by 
heparin. 


~I 


PATHOLOGY B 
Wednesday, March 17, 9:00 a.m. 


Room 16, Convention Haut 





Vitamins, Hormones, Basement Membranes 


. Charlotte L. Maddock (by invitation), S. B. 


Wolbach and Dorothy Jensen (by invitation), 
Department of Pathology, Harvard Medical 
School and Surgical Research Laboratory, 
Boston City Hospital 

Hypoprothrombinemia with hemorrhage as a 
cause of death in the rat in hypervitaminosis 
A 


. Herbert C. Stoerk (introduced by A. M. Pappen- 


heimer, Sr.), Department of Bacteriology, 

Harvard Medical School, Boston 
Desoxypyridoxine-morphologic and functional 

changes in acute pyridoxine deficiency. 


. James F. Rinehart and Louis D. Greenberg 


(by invitation), Division of Pathology, Uni- 
versity of California, Medical School, San 
Francisco 

Arteriosclerotic lesions in pyridoxine-deficient 
monkeys. 


. Janet M. Lemley, Robert G. Gale, Robert H. 


Furman, Mary E. Charrington (by invitation) 
and George R. Meneely, Departments of 
Medicine and Biochemistry, Vanderbilt Uni- 
versity School of Medicine 

Plasma tocopherol levels in cardiac patients. 


. Hans Kaunitz and Charles A. Slanetz (by in- 


vitation), Departments of Pathology and 
Animal Care, College of Physicians and 
Surgeons, Columbia University, New York 
City 

Failure of implantation in vitamin E deficient 
rats. 


. William Trager, Department of Animal and 


Plant Pathology, The Rockefeller Institute 
for Medical Research, Princeton 

Further studies on a fat-soluble biotin-active 
material (FSF) from plasma. ” 


. Albert Segaloff and Richard L. Coppedge (by 


invitation), Departments of Medicine and 
Physiology, Tulane University and the Alton 
Ochsner Medical Foundation, New Orleans 

Further studies on the hepatic potentiation of 
the estrogenic activity of triphenylchloro- 
ethylene. 


. Isidore Gersh, Depariment of Pathology, Uni- 


versity of Illinois College of Medicine, Chicago 
Histochemical] studies of basement membranes. 


. J. F. A. McManus (introduced by R. D. Baker), 


Department of Pathology, The Medical College 
of Alabama, Birmingham 

Histochemical features of the renal basement 
membrane. 


PATHOLOGY A 
Wednesday, March 17, 1:45 p.m. 


Room 15, ConvENTION Ha. 


Blood 


. J. M. Waldron (by invitation) and M. H. F. 
Friedman, Department of Physiology, Jeffer- 
son Medical College, Philadelphia 

The relationship between anticoagulants and 
lipemia. (Physiol.) 

. E. B. Gerheim, (by invitation), J. H. Ferguson 
and B. L. Travis (by invitation), Department 
of Physiology,,University of North Carolina, 
Chapel Hill 

Staphylecoagulase and staphylokinase. (Phy- 
sio].) 

. Virginia Minnich (by invitation) and Carl V. 
Moore, Department of Internal Medicine, 
Washington University School of Medicine, 
St. Louis 

Hypoplastic anemia induced in guinea pigs by 
4-amino pteroyl glutamic acid. 

. Reubenia Dubach (by invitation), Sheila Callen- 
der (by invitation) and Carl V. Moore, Depart- 
ment of Internal Medicine, Washington Uni- 
versity School of Medicine, St. Louis 

Iron absorption in normal subjects. and in 
patients with anemias of varied etiology. 

. F. §S. Robscheit-Robbins, Department of 
Pathology, School of Medicine and Dentistry, 
University of Rochester, Rochester 

The influence of folic acid on hemorrhage 
anemia in dogs. 

. Valy Menkin, Agnes Barr Chase Foundation for 
Cancer Research, Temple University School 
of Medicine, Philadelphia 

The fate of aged leukocytosis-promoting factor 
of exudates. 

. Harry Sobel (by invitation) and Jacob Furth, 
Cornell University Medical College, New 
York City and Veterans Administration 
Hospital, Southwestern Medical College, 
Dallas 

Experimental hypervolemia, time of onset and 
some associated physiological and chemical 
changes. 

. Earl P. Benditt, Department of Pathology, The 

University of Chicago Clinics, Chicago 


The relationship of caloric intake level and 
protein intake level to rate of protein syn- 
thesis. 

. Roger Terry, (introduced by G. H. Whipple), 

Department of Pathology, School of Medicine 

and Dentistry, 

Rochester 


University of Rochester, 
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Prolonged parenteral plasma produces hyper- 
proteinemia and proteinuria in dogs and 
maintains nitrogen equilibrium and health. 


PATHOLOGY B 
Wednesday, March 17, 1:45 p.m. 


Room 16, CONVENTION HALL 


Infection 


. Edmund P. Finch (by invitation) and Seward 


E. Owen, Veterans Administration, Hines, Ill. 
Urinary tract infections and _ antibiotics. 
(Physiol.) . 


. Clayton G. Loosli, Department of Medicine, 


University of Chicago, Chicago 

The histogenesis of cells in pneumonia as seen 
in multiple lobe pneumococcus (type 1) 
infections in dogs. 


. Joseph E. Smadel and Elizabeth B. Jackson 


(by invitation), Department of Virus and 
Rickettsial Disease, Army Medical Depart- 
ment Research and Graduate School, Army 
Medical Center, Washington 
Chemotherapeutic effect of chloromycetin on 
experimental infection with psittacosis and 
lymphogranuloma venereum viruses. 


. F. B. Gordon, F. M. Schabel, Jr., (by invitation) 


and Margaret Abendroth (by invitation), 
Department of Bacteriology and Parasitology, 
University of Chicago 

Susceptibility of macacus cynomolgus to 
Japanese encephalitis virus with specal 
reference to the alimentary canal. 


. O. M. Gruhzit and R. A. Fisken (by invitation), 


Research Laboratories, Parke, Davis and 
Co., Detroit 

Failure of trypanosoma cruzi lysate in treat- 
ment of Brown-Pierce carcinoma of rabbits. 


. Orlyn Wood (by invitation), Doris Noshold 


by invitation) and Lloyd D. Seager, Depart- 
ment of Pharmacology, Woman’s Medical 
College of Pennsylvania 

The effect of splenectomy upon the suscepti- 
bility of mice to infection by trypanosoma 
cruzi. (Pharm.) 


. Alfred Golden and R. R. Overman (by invita- 


tion), Departments of Pathology and Physio- 
logy, University of Tennessee, College of 
Medicine 

Sodium-potassium levels and adrenal gland 
necrosis in experimental Simian malaria. 


. R. H. Rigdon, Department of Pathology, School 


of Medicine, University of Texas 
Effect of blood and oxygen on P. knowlesi in- 
fection in monkeys. 
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9, Milton D. Levine, Ray F. Garzoli, Robert E. 

Kuntz and John H. Killough, (introduced by 

K. M. Endicott), Naval Medical Research 

Institute, National Naval Medical Center 

On the demonstration of hyaluronidase in 
cercariae of schistosoma mansoni. 


Federation “‘Mixer”’ 
Wednesday, March 17, 9:00 p.m. 
ARENA, CONVENTION HALL 


PATHOLOGY A 
Thursday, March 18, 9:00 a.m. 
Room 15, ConvenTION HAL 


Cholesterol, Isotopes, Miscellaneous 


1. Jesse L. Bollman and Eunice V. Flock, 
Division of Experimental Medicine, Mayo 
Foundation, Rochester, Minnesota 

Cholesterol in Intestinal and Hepatic Lymph 
of the Rat. 

2. Forrest E. Kendall, Walter Meyer, and 
Margaret Bevans (introduced by H. P. Smith), 
Research Service, First (Columbia) Division, 
Goldwater Mem. Hospital, Dept. of Hospitals, 
City of New York and the Dept. of Med., 
College of Physicians and Surgeons, Colum- 
bia University 

Effect of intravenous injection of oxidized 
cholesterol upon the production of athero- 
sclerosis in rabbits. : 

3. Margaret Bevans, Liese Lewis Abell, and 
Forrest E. Kendall (introduced by H. P. 
Smith), From the Research Service, First 
(Columbia) Division, Goldwater Mem. Hospi- 
tal, Dept. of Hospitals, City of New York, 
and the Dept. of Med., College of Physicians 
and Surgeons, Columbia University 

Production of intimal atherosclerosis by intra- 
venous injection of colloidal cholesterol 
into rabbits. 

4. Alfred Steiner, Margaret Bevans, and Forrest 
E. Kendall, (introduced by H. P. Smith), 
From the Research Service, First (Columbia) 
Division, Goldwater Mem. Hospital, Dept. 
of Hospitals City of New York, and the Dept. 
of Medicine, College of Physicians and 
Surgeons, Columbia University 

Production of arteriosclerosis in dogs with 
cholesterol and thiouracil. 

5. Russell L. Holman, Dept. of Pathology, L. S. 
U. School of Medicine, New Orleans 
Arterial disease may be a matter of days, not 
decades. 


6. P. F. Hahn, Vanderbilt Univ. School of Med., 
Nashville, Tenn. 


Tumor therapy by the direct infiltration of | 


radioactive colloidal metallic gold. 

7. George Rouser (introduced by P. F. Hahn), 
Vanderbilt Univ. School of Med., Nashville 

Preparation of radioactive gold colloids for 
use in the therapy of malignancies. 

8. Herman N. Eisen (by invitation) and Albert 
S. Keston (by invitation), Robert C. Warner, 
Depts. of Medicine and Chemistry, New York 
University, College of Med. 

Immunochemical studies with proteins 
labelled with trace amounts of radioactive 
iodine. (Biochem.) 

9. H. G. Davis, Jr. (by invitation) and R. D. 
Baker, Dept. of Pathology, Medical College 
of Alabama 

Blood iodine in alloxan diabetes of dogs. 

10. Louis J. Strobino (introduced by Lee E. Farr) 
Alfred I. duPont Institute of the Nemours 
Foundation, Wilmington, Delaware 

Some factors associated with variations in 
nitrogen and ash content of bone. 

11. Frederick M. Allen, City Hospital, Welfare 
Island, New York, N. Y. 

Discrepant animal and clinical observations on 
hypothermia and procaine. 

12. Frank Dixen (by invitation) and Shields War- 
ren, Laboratory of Pathology, New England 
Deaconess Hospital, Boston 

Antigen tracer studies in anaphylactic shock. 


PATHOLOGY 
Motion Pictures 
Thursday, March 18, 8:00 p.m. 
Room C, ConventTIOoN HALu 
Program on page 314 





Pathology 
Papers Read by Title 


1. Julius Schultz (by invitation) and Charles 


Weiss, Laboratories of the Jewish Hospittl, 
Philadelphia 41, Pa. 

Hydrolosis of Dl-Leucylglycylglycine by sera 
of tuberculous and normal rabbits. 


2. Alfred Golden, Department of Pathology, Uni- 


versity of Tennessee, College of Medicine, 
Memphis, Tennessee 

Adrenal gland lesions in experimental simian 
malaria and similar human lesions in varied 
diseases. 


3. William Trager, Dept. of Animal and Plant 


Pathology, Rockefeller Institute for Medical 
Research, Princeton 
The inhibition of growth of lactobacillus casei 
by lyolecithin. 


6. 


~I 
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AMERICAN INSTITUTE OF NUTRITION 
TWELFTH ANNUAL MEETING 


NUTRITION 
Tuesday, March 16, 9:00 a.m. 
Room A, ConvENTION Hath 


Vitamins 


. Paul F. Fenton (by invitation) and George R. 


Cowgill, Yale Nutrition Laboratory, De- 
partment of Physiological Chemistry, Yale 
University, New Haven 

The pantothenate requirements of the mouse, 
with observations on the role of biotin, inos- 
itol and p-aminobenzoic acid. 


. Elaine P. Ralli, Mary E. Dumm (by invitation), 


and Paul Roth (by invitation), Department 
of Medicine, New York University College 
of Medicine, New York 

Pantothenic acid requirement of adrenalec- 
tomized rats and its relation to the white 
blood cells. 


. Thomas R. Riggs (by invitation) and D. Mark 


Hegsted, Department of Nutrition, Harvard 
School of Public Health and Department of 
Biological Chemistry, Harvard Medical 
School, Boston 

The effect of pantothenic acid deficiency on 
acetylation in rats. 


. Walter C. Russel and Arthur E. Teeri (by 


invitation) (now at the University of New 
Hampshire, Durham), Department of Agri- 
cultural Experiment Station, Rutgers Uni- 
versity, New Brunswick 

Blood constituents of swine in a pantothenic 
acid deficient condition. 


. J.B. Neilands (by invitation) and F. M. Strong, 


Department of Biochemistry, University of 
Wisconsin, Madison 

The enzymatic liberation of pantothenic acid. 
(Biochem. ) : 

W. T. Burnett (by invitation), R. C. Miller, 
and R. A. Dutcher, Pennsylvania State Col- 
lege, State College 

Niacin and protein relationships in corn diets 
for growing pigs. 


. W. D. Salmon, Laboratory of Animal Nutri- 


tion, Alabama Polytechnic Institute, Auburn 
The tryptophane requirement for growth of 
the rat. 


. Herbert P. Sarett and Grace A. Goldsmith, 


Nutrition Research Laboratory, Tulane Uni- 
versity School of Medicine, New Orleans ~ 
Effects of gelatin, glycine, and pyridoxine on 
tryptophane and nicotinic acid metabolism 

in humans. 





9. Ernestine I. Frazier (by invitation), Thelm 
Porter, and Mary Jane Humphrey (by in. 
vitation), Department of Home Economics, 
University of Chicago 

The utilization of nicotinic acid by pregnant 
women. 

10. Fred Rosen (by invitation), W. A. Perlzweig, 
and Philip Handler, Department of Biochem. 
istry, Duke University School of Medicing, 
Durham 

A fluorimetric assay for N'-methyl-6-pyridone. 
3-carboxylamide. (Biochem.) 

11. R. W. Engel (introduced by W. D. Salmon), 
Laboratory of Animal Nutrition, Alabama 
Polytechnic Institute, Auburn 

Anemia in chronic choline deficiency in the 
rat. 


Joint Session of the Federation 
Tuesday, March 16, 1:30 p.m. 
‘BALLROOM, CONVENTION HALL 

Program on p. 314 


American Institute of Nutrition Dinner; 
Presentation of Awards; Business Meeting 


Tuesday, March 16, 6:30 p.m. 
NUTRITION 


Wednesday, March 17, 9:00 a.m. 
Room A, ConvENTION HALL 





Vitamins 

1. R. M. Johnson (by invitation) and C. A. Bau- 
mann, Department of Biochemistry, College 
of Agriculture, University of Wisconsin, 
Madison 

Relative importance of growth and metabolic 
rate on the utilization of vitamin A by the 
rat. 

2. Barbara Kelley (by invitation) and Harry G. 
Day, Department of Chemistry, Indiana Uni- 
versity, Bloomington 

Effect of xanthophyll on the utilization of 
carotene and vitamin A by the rat. 

3. Jean Mayer (by invitation) and W. A. Krehl, 
Yale Nutrition Laboratory, Department of 
Physiological Chemistry, Yale University, 
New Haven 


Vitamin A deficiency and diet composition. 


(Biochem.) 








10. 
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Albert E. Sobel, Lottie Besman (by inviia- 
tion), and Benjamin Kramer, Deparimenis 
of Biochemisiry and Pediairics, The Jewish 
Hospital of Brooklyn, New York 

Vitamin A absorption in newborns, older 
children, adults, and A storage in rats. 
(Biochem.) 

5. E. L. Hove, Research Laboratories, Distilla- 

tion Products, Inc., Rochester, New York 
a-Tocopherol and certain nitrogenous com- 

pounds as factors influencing the mortality 

of rats after carbon tetrachloride poisoning. 

6. M. L. Quaife (introduced by P. L. Harris), 
Research Laboratories, Distillation Prod- 
ucts, Inc., Rochester, New York 

Analytical procedures for determining in- 

dividual tocopherols in a mixture of a-, 
B-, y-, and 6-tocopherols. (Biochem.) 

. Mary B. Mills (by invitation), Charlotte M. 
Damron (by invitation), and Joseph H. Roe, 
Department of Biochemistry, George Wash- 
ington University School of Medicine, Wash- 
ington 

Studies on the occurrence of diketo-L-gulonic 

acid dehydro-L-ascorbic acid and L-as- 
corbic acid. 

8. Katherine J. Elliott (by invitation), Shih Dzung 
Chen (by invitation), and Cecilia Schuck, 
Department of Home Economics, Purdue 
University, Lafayette 

Changes in dehydro and total ascorbic acid 
of cantaloupes on standing. 

9. J. Walter Wilson and Elizabeth H. Leduc 
(introduced by P. H. Mitchell), Brown Uni- 
versity, Providence 

The effect of biotin on mitotic activity in the 
mouse liver. (Biochem. ) 

10. Frank Davis (by invitation) and George M. 
Briggs, Department of Poultry Husbandry, 
University of Maryland, College Park 

Studies on the cellulose growth factor for 
chicks. 

ll. H. R. Bird, A. C. Groschke (by invitation), 
and Max Rubin (by invitation), United 
States Department of Agriculture, Bureau of 
Animal Industry, Washington 

Effects of arsonic acid derivatives in stimu- 
lating growth of chicks fed certain diets. 


NUTRITION 
Wednesday, March 17, 1:45 p.m. 


Room A, CoNVENTION HALL 


>~ 


~ 





Nutrition and Disease ; Lipids 
1. Howard A. Schneider, The Rockefeller Insti- 
tute for Medical Research, New York 
The double strain phenomenon: Biological 
basis of the nutritional effect in natural 
resistance to inflection. 


2. 


10. 


Philip Handler and F. Bernheim (by inviia- 
tion), Departments of Biochemistry and of 


Physiology and Pharmacology, Duke ‘Uni-_ 


versity School of Medicine, Durham 
Dietary factors in experimental renal hyper- 
tension. I. Protein. 


. A. T. Milhorat, Departments of Psychiatry and 


Medicine, Cornell University Medical Col- 
lege, The Russel Sage Institute of Pathology 
and the New York Hospital, New York 

Effect of arginine on urinary output of 17- 
ketosteroids in a patient with myotonia 
atrophica. 


. George V. Mann (by invitation) and Frederick 


J. Stare, Department of Nutrition, Harvard 
School of Public Health, and Department of 
Biological Chemistry, Harvard Medical 
School, Boston 

Diet and dose-response of weanling rats to 
intravenous alloxan. 


. Julia O. Holmes, L. R. Parkinson (by invita- 


tion), Anne W. Wertz (by invitation), and 
Lois Brow (by invitation), Agricultural Ex- 
periment Station, University of Massachu- 
setts, Amherst 

Dental caries in the rat, Mus Norvegicus. 


. J. Knox Smith (by invitation), E. Potts Ander- 


son (by invitation), Marie Zepplin (by in- 
vitation), C. A. Elvehjem, and Paul H. 
Phillips, Department of Biochemistry, Uni- 
versity of Wisconsin, Madison 

Physical factors influencing dental caries in 
the cotton rat. 


. Arild E. Hansen, Oleta Beck (by invitation), 


and Hilda Wiese (by invitation), Department 
of Pediatrics, University of Texas Medical 
School, Galveston 

Susceptibility to infection manifested by dogs 
on a low fat diet. 


. Hilda F. Wiese (by invitation) and Arild E. 


Hansen, Department of Pediatrics, Uni- 

versity of Texas Medical School, Galveston 
Lipid components of skin of dogs on low fat 

diet and dogs receiving lard. 7 


. Robert P. Geyer (by invitation), George V. 


Mann (by invitation) and Frederick J. Stare, 
Department of Nutrition, Harvard School of 
Public Health and Department of Biological 
Chemistry, Harvard Medical School, Boston 

The turbidimetric determination of infused 
fat in blood after intravenous administra- 
tion of fat emulsions. 

C. Boyd Shaffer and Frances H. Critchfield 
(introduced by Paul L. McLain), Chemical 
Hygiene Fellowship, Mellon Institute, Pitts- 
burgh 

The nutritive value of the fatty acids of lard 
esterified with a polyethylene glycol. 
(Pharm.) 
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11. 


3 


Harry H. LeVeen (introduced by Frank Co Tui), 
Department of Surgery, New York Univer- 
sity College of Medicine, New York 

The use of natural and synthetic fat emulsions 
for intravenous feeding. (Pharm.) 


Federation ‘‘Mixer’’ 
Wednesday, March 17, 9:00 p.m. 


ARENA, CONVENTION HALI 


NUTRITION 
Thursday, March 18, 9:00 a.m. 


Room A, CoNVENTION HAL 


General 


B. L. O’Dell (by invitation) and A. G. Hogan 
Department of Agricultural Chemistry, Uni- 
versity of Missouri, Columbia 

Nutrients required by the rat for reproduction 
and lactation. 


. Sister Ann Miriam Allegeier, S.C.N. (by in- 


vitation), Albert J. Sica (by invitation), 
Leonora Mirone (by invitation), Frank P. 
Panzarella (by invitation), and Leopold R. 
Cerecedo, Department of Biochemistry, Ford- 
ham University, New York 

Studies on reproduction and lactation in rats 
and mice maintained on synthetic diets. 


. W. A. Krehl and I. D. Welt (by invitation), 


Yale Nutrition Laboratry, Department of 
Physiological Chemistry, Yale University, 
New Haven 

Nutritional studies on the cat. (Biochem.) 


. Pearl Swanson, W. W. Smith (by invitation), 


M. Brush (by invitation), and H. Merrian 
(by invitation), The Nutrition Laboratory of 
the Iowa Agricultural Experiment Station, 
Iowa State College, Ames: 

Evaluation of adequate protein nutrition. 


. Mildred L. Bucker (by invitation) , Ruth Shively 


(by invitation), and Janice M. Smith, Agri- 
cultural Experiment Station, Department of 
Home Economics, University of Illinois, 
Urbana 

Protein requirements of ten college women and 
adequacy of estimated quantities for ten 
weeks. 

L. R. Richardson, Department of Biochemistry 
and Nutrition, A and M College of Texas, 

College Station 


FEDERATION PROCEEDINGS 


10. 


11. 


3. 





Southern peas as a source of protein for 
growth. 


. Donald D. Kozoll (by invitation), William §, 


Hoffman, Gordon McNeil (by invitation), and 
Hans Popper (by invitation), Hektoen In. 
stitute for Medical Research of the Cook 
County Hospital, Chicago 

The determination of the biological indices 
of gluten and gluten fortified with lysine in 
normal and protein-deficient patients. (Bio- 
chem.) 


. K. A. Kuiken (by invitation), and Carl M. Ly. 


man, Department of Biochemistry and Nu- 
trition, A and M College of Texas, College 
Station 

The availability of amino acids in some foods, 
(Biochem.) 


. Hazel E. Munsell, Robert S. Harris, and Louis 


O. Williams (by invitation), Nutritional 
Biochemistry Laboratories, Massachusetts In- 
stitute of Technology, Cambridge 

Composition of Central American foods. I. 
Honduras. 

Barnett Sure, 
yetteville 

A new dairy food. 

A. L. Franklin (by invitation), J. W. Boehne 
III (by invitation), and T. H. Jukes, Lederle 
Laboratories Division, American Cyanamid 
Company, Pearl River, New York 

Thiouracil content of poultry tissue following 
prolonged feeding of the compound. 


University of Arkansas, Fa- 


NUTRITION 
Thursday, March 18, 1:45 p.m. 


Room A, ConvENTION Hau 


Mineral Nutrition 


. Ruth Frenchman, Evphemia D. Boroughs, and 


Frances A. Johnston (introduced by Hazel 

M. Hauck), New York State College of Home 

Economics, Cornell University, Ithaca 
The absorption of iron from beef by women. 


. Frances A. Johnston, Euphemia D. Boroughs, 


and Ruth Frenchman (introduced by Hazel 
M. Hauch), New York State College of Home 
Economics, Cornell University, Ithaca 

The adequacy of an intake of seven milligrams 
of iron per day for women. 

D. Mark Hegsted, Clement A. Finch (by 
invitation), and Thomas D. Kinney (by 
invitation), Department of Nutrition, Har- 
vard School of Public Health; the Depart- 

ments of Biological Chemistry, Medicine 

and Pathology, Harvard Medical School; 
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and the Medical Clinic and Department of 

Pathology, Peter Bent Brigham Hospital, 

Boston 

The effect of diet upon iron absorption. 

. Leon M. Sharpe (by invitation), Robert S. 
Harris, Wendell C. Peacock (by invitation), 
and Richard C. Cooke (by invitation), De- 
partments of Food Technology and Physics, 
The Massachusetis Institute of Technology 
and the Walter E. Fernald State School, 
Cambridge 

Effect of phytate and other food ingredients 

on the absorption of radioactive iron. 

5. L. B. Pett and G. F. Ogilvie (by invitation), 
Nutrition Division, Department of National 
Health and Welfare, Ottawa, Canada 

Hemoglobin levels by age and sex. 

6. Beula V. McKey (by invitation), Eleanor Smith 
(by invitation), and Janice M. Smith, Agri- 
cultural Experiment Station, Department of 
Home Economics, University of Illinois, 
Urbana 

Calcium requirements of seven adolescent 

girls. 

. Margaret G. Morehouse (by invitation), Amber 
Lieng-shan Cheng (by invitation) and Harry 
J. Devel, IJr., University of Southern Cali- 
fornia School of Medicine, Los Angeles 

Studies on fat digestibility; the effect of melt- 

ing points and dietary calcium and mag- 

nesium levels. 

8. H. O. Kunkel (by invitation) and P. B. Pear- 
son, Department of Biochemistry and Nutri- 
tion, A and M College of Texas, College 
Station : 

The quantitative requirement of the rat for 
magnesium and effects of magnesium de- 
ficiency in the rabbit. 

9. Robert M. Hill and Dorsey E. Holtkamp (by 
invitation), Department of Biochemistry, 
University of Colorado Medical Center, 
Denver 

Manganese and thiamine in the diet of mother 
rats and body temperature control in the 
young. (Biochem.) 

10. Edith M. Carlisle (by invitation) and Helen 
T. Parsons, Department of Home Economics, 
University of Wisconsin, Madison 

Achromotrichia produced in mice on a cooked 
egg diet. 

ll. Esther DaCosta and Ruth Clayton (introduced 
by R. E. Johnson), U. S. Army Medical 
Nutrition Laboratory, 1849 W. Pershing 
Road, Chicago 

Changes in the water content of the albino 
rat during the first week of dietary rehabili- 
tation. 


c= 


~ 


NUTRITION BUSINESS MEETING 
Thursday, March 18, 4:80 p.m. 


Room A, ConvENTION HALL 





NUTRITION 
Friday, March 19, 9:00 a.m. 


Room A, ConvENTION HALL 





Vitamins 

1. Grace A. Goldsmith and Herbert P. Sarett, 
Nutrition Research Laboratory, Tulane Uni- 
versity School of Medicine, New Orleans 

Urinary excretion of B vitamins in persons on 
normal and restricted diets. 

2. Wanda I. Lameck (by invitation), Margaret N. 
Coryell (by invitation), Eliot F. Beach, and 
Icie G. Macy, Research Laboratory, Chil- 
dren’s Fund of Michigan, Detroit 

Urinary thiamine and riboflavin excretion of 
children during fasting and under conditions 
of loading test. 

3. W. O. Caster (by invitation), Olaf Mickelsen, 
and Ancel Keys, Laboratory of Physiological 
Hygiene, University of Minnesota, Minne- 
apolis 

Influence of dietary and physical factors on 
the urinary excretiun of thiamine and pyra- 
min. (Biochem. ) 

4. Gladys Everson (by invitation), Eleanor Wil- 
liams (by invitation), Elisabeth Wheeler (by 
invitation), Pearl Swanson, Margaret Epp- 
right (by invitation), and Mattie Spivey (by 
invitation), The Nutrition Laboratory, Iowa 
Agricultural Experiment Station, Iowa State 
College, Ames 

Occurrence of B vitamins in tissues of rats 
fed rations satisfactory and unsatisfactory 
for reproduction. 

5. H. B. Pierce, R. F. Krause (by invitation), 
J. H. Browe (by invitation), and .Susan 
Merrow (by invitation), Departments of Bio- 
chemistry, Medicine, and Anatomy, College 
of Medicine University of Vermont, Bur- 
lington 

The effect of vitamin therapy on serum blood 
levels. 

6. Harold P. Morris, Celia S. Dubnik (by invita- 
tion), and Thelma B. Dunn (by invitation), 
National Cancer Institute, USPHS, Be- 
thesda 

Studies of thiamine deficiency in C3H mice. 

7. J. R. Haag and P. H. Weswig (by invitation), 
Oregon Agricultural Experiment Station, 
Corvallis 
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Further observations concerning antithiamine 
activity in plants (Biochem.) 

8. Leo T. Samuels, A. A. Anderson (by invitation), 
E. Chapman (by invitation), and D.MacKay 
(by invitation), Department of Biochemistry, 
University of Utah School of Medicine, 
Salt Lake City 

The effects of thiamine deficiency ‘in rats 
force-fed to maintain caloric balance. (Bio- 
chem.) , 

9. L. R. Richardson, R. M. Sherwood (by invita- 
tion, and H. L. German (by invitation), 
Departments of Biochemistry and Nutrition 
and Poultry Husbandry, A and M College 
of Texas, College Station 

The riboflavin content of the diet and leg 
trouble in broad breasted bronze turkeys. 

10. Selma E. Snyderman (by invitation), Kathe- 
rind D. Ketron (by invitation), Anthony A. 
Albanese, and L. Emmett Holt, Jr., De- 
partment of Pediatrics, New York Univer- 
sity and The Children’s Medical Service of 
Bellevue Hospital, New York 

The riboflavin requirement of the normal 
infant. (Biochem.) 

11. Elmer DeRitter (by invitation), Mary E. Moore 
(by invitation), Erich Hirschberg (by invita- 
tion), and Saul R. Rubin, Nutrition Labora- 
tories, Hoffmann-LaRoche,Inc., Nutley, New 
Jersey 


FEDERATION PROCEEDINGS 


Critique of methods for determination of ribo. 
flavin in urine. ‘Biochem.) 


NUTRITION 
Papers Read by Title 


1. Marianne Goettsch, Depariment of Chemistry, 


School of Tropical Medicine, San Juan, 
Puerto Rico 

Minimal protein requirement for growth in 
the rat. 


2. Marinus C. Kik, Depariment of Agricultural 


Chemistry, University of Arkansas, Fayette. 
ville 
Biological analysis of rice. 


3. Carl A. Kuether (by invitation), and Victor 


Myers, Department of Biochemistry, Western 
Reserve University, Cleveland 

The nutritive value of cereal proteins in hu- 
man subjects. 


4. J. F. McClendon, Hahnemann Medical Col- 


lege, Philadelphia 
Food fermentation as a preventive of furun- 
culosis. 


5. Leonora Mirone (by invitation), and Leopold 


R. Cerecedo, Department of Biochemistry, 

Fordham University, New York 
Inadequacy of thymine as a nutritional factor 

for reproduction and lactation in the mouse. 


6. Barnett Sure and Frances House (by invita- 


tion), University of Arkansas, Fayetteville 
Biological value of proteins in food yeasts. 





IMMUNOLOGY 
Tuesday, March 16, 9:00 a.m. 


Room 10, ConvENTION Hau 





1. Lloyd D. Felton, National Institute of Health, 
Bethesda, Md. 

PRESIDENTIAL AppREss: The significance of 
antigen to animal tissues. 

2. F. K. Sanders (introduced by Joseph E. Sma- 
del), Dept. of Virus and Rickettsial Dis- 
eases, Army Medical Dept. Research and 
Graduate School, Army Medical Center, 
Washington 

A poliomyelitis-like agent in hamsters inocu- 
lated with Lansing virus. 

3. Joel Warren (by invitation) and Joseph E. 
Smadel, Dept. of Virus and Rickettsial 
Diseases, Army Medical Dept. Research and 

Graduate School, Army Medical Center 





a 
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A serological relationship between the virus of 
encephalomyocarditis and certain strains of 
poliomyelitis-like viruses. 

4. Joseph L. Melnick and Robert Ward (iniro- 
duced by Lloyd E. Felton), Section of Pre- 
ventive Medicine, Yale University School of 
Medicine 

Adaptation of poliomyelitis strains to rodents 
with a word on nomenclature. 

5. A. P. McKee (by invitation) and William M. 
Hale, Dept. of Bacteriology, Univ. of Towa 

Reactivation of overneutralized influenss 
virus in chicken embryos. 

6. Morton Klein, J. H. Brewer, J. E. Perez and 
Beatrice Day (introduced by Stuart Mudd), 
Dept. of Bacteriology, University of Penn- 
sylvania School of Medicine, and Hynson, 
Westcott and Dunning, Baltimore 
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The inactivation of influenza virus by. mer- 
curials and reactivation by sodium thio- 
glycolate and BAL. 

. Morton Klein and Enrique J. Perez (iniro- 
duced by Stuart Mudd), Dept. of Bacteriol- 
ogy, University of Pennsylvania School of 
Medicine 

The reactivation in vivo of influenza A virus 
by BAL. 

8. B. A. Briody (introduced by Thomas Francis, 
Jr.), Walter and Eliza Hall Institute, Mel- 
bourne, Australia 

Characterization of the ‘‘enzymic”’ action of 
influenza viruses on human red cells. 

. Francis C. Lowell and Marguerite Buckingham 
(by invitation), Evans Memorial Hospital, 
Boston 

Effect of salt concentration on the agglutina- 
tion of red cells by influenza virus and anti- 
body. 

10. Monroe D. Eaton, Dept. of Bacteriology and 

Immunology, Harvard Medical School 
Studies on inhibition of the agents of murine 
and feline pneumonitis by penicillin. 


~~ 


o 


JOINT SESSION OF THE FEDERATION 
Tuesday, March 16, 1:30 p.m. 
BALLROOM, CONVENTION HALL 


Program on page 314 





IMMUNOLOGY BUSINESS MEETING 
Tuesday, March 16, 4:15 p.m. 
Room 10, ConvENTION Hau 


IMMUNOLOGY 
Tuesday, March 16, 7:00 p.m. 
Room 21, CoNvENTION Hau 


Symposia 


I. WHat We Know asout CoMPLEMENT—AND 
Wuat Do WE Want To Do aBovut Ir? 


1. Michael Heidelberger, Leaver, College of 
Physicians and Surgeons, New York 

2. Manfred M. Mayer, Johns Hopkins University 
School of Hygiene and Public Health 

3. E. E. Ecker, Western Reserve University Med- 
ical School, Cleveland 

4, Louis Pillemer, Institute of Pathology, Western 
Reserve University, Cleveland 


II. Status or OuR KNOWLEDGE or ALLERGY 


1, Mary H. Loveless, LEapER, Cornell Medical 
School and New York Hospital 


2. Dan H. Campbell, California Institute of 
Technology, Pasadena 
3. Frances C. Lowell, City Hospital, Boston 


IMMUNOLOGY 
Wednesday, March 17, 9:00 a.m. 
Room 10, ConvenTION HALu 





1. Alfred S. Evans (by invitation) and Edward C. 
Curnen, Section of Preventive Medicine, 
Yale University School of Medicine 

Serological studies on infectious mononu- 
cleosis and other conditions with human 
erythrocytes modified by Newcastle disease 
virus. 

2. Thomas E. Burney (by invitation) and Orville 
J. Golub, Camp Detrick 

-The effect of certain enzyme inhibitors on the 
activity and growth of psittacosis virus. 

3. Charles A. Bailey, Fred H. Dierks and James 
E. Proffitt (introduced by A. F. Coca), 
National Naval Medical Center, Naval Med- 
ical Research Institute, Bethesda, Md. 

On the purification of the rickettsia of tsu- 
tsugamushi disease (scrub typhus). 

4. Koda Guo (by invitation), Anna Dean Dulaney 
and Henry Packer (by invitation), Divisions 
of Pathology and Bacteriology, and Pre- 
ventive Medicine, University of Tennessee 
College of Medicine 

Studies on Donovania granulomatis. I. Locke- 
embryonic yolk medium for cultivation of 
the organism. 

5. Anna Dean Dulaney, Koda Guo (by invitation) 
and Henry Packer (by invitation), Divisions 
of Pathology and Bacteriology, and Pre- 
ventive Medicine, University of Tennessee 
College of Medicine 

Studies on Donovania granulomatis. II. Prep- 
aration of culture antigens and immunologic 
tests. 

6. W. D. Sutliff (by invitation), Anna Dean Dp- 
laney and W. L. Davis (by invitation), Ken- 
nedy Hospital and Division of Pathology 
and Bacteriology, Univ-rsity of Tennessee 

Complement-fixation with P. knowlesi anti- 
gen for diagnosis of malaria. 

7. Bernard D. Davis (introduced by Jules Freund), 
Public Health Research Institute of the City 
of New York 

Complement fixation with soluble antigens of 
Plasmodium knowlesi and Plasmodium lo- 
phurae. 

8. W. H. Taliaferro, L. G. Taliaferro (by invita- 
tion) and F. E. Kelsey (by invitation), Uni- 
versity of Chicago 

Réle of the spleen and phagocytosis in the 
quinine treatment of malaria. 
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9. 


10. 


11. 


12. 


I. N. Dubin (introduced by A. F. Coca), Divi- 
sion of Pathology and Bacteriology, Uni- 
versity of Tennessee College of Medicine 

Studies in hypersensitivity in simian malaria. 

Paul de Gara and Henry P. Goldberg (by 
invitation), New York Hospital and Dept. 
of Pediatrics, Cornell University Medical 
College 

Complement activity of sera from healthy 
and sick children. 

Christine E. Rice, Division of Animal Pathol- 
ogy, Science Service, Dominion Dept. of 
Agriculture, Animal Diseases Research In- 
stitute, Hull, Quebec, Canada 

Paralleled use of the “‘direct’’ and ‘‘indirect”’ 
complement-fixation tests. 

Manfred M. Mayer and Charles C. Croft (by 
invitation), Dept. of Bacteriology, Johns 
Hopkins School of Hygiene and Public 
Health , 

On the kinetics of hemolysis by antibody and 
complement. 


IMMUNOLOGY 
Wednesday, March 17, 1:45 p.m. 


Room 10, ConveNTION Hatt 





. Frank Maltaner and J. O. de Almeida (by 


invitation), New York State Dept. of Health, 
School of Medicine, University of Sao Paulo, 
Brazil 

The effect of MG** on the complementary and 
coagulative activities of blood serum. 


. Daniel Boroff, Camp Detrick 


A study on toxins and antigens of S. dysen- 
teriae. 


. Edgar E. Baker (by invitation), Ely Perlman 


and Walther F. Goebel, Rockefeller Institute 
for Medical Research and the Mt. Sinai 
Hospital, New York 

The isolation and properties of specific anti- 
gens from variants of Shigella Sonnez. 


. E. Singer, S. H. Wei and S. E.. Hoa (introduced 


by A. F. Coca), Central Bacteriological 
Laboraiory, National Institute of Health, 
Nanking, China 

Immunological studies of cholera filtrates. 


. Melvin Cohn (by invitation) and A. M. Pappen- 


heimer, Jr., Dept. of Bacteriology, New York 
University College of Medicine 

Diphtheria toxin-antitoxin reaction in human 
antisera. 


. James A. Harrison, Machteld E. Sano (by 


invitation), Elizabeth H. Fowler (by invita- 
tion), Robert H. Shellhamer (by invitation), 
and Carol A. Bocher (by invitation), Dept. 


10. 


11. 


II. 


1. 


2. 


3. 


4. 





FEDERATION PROCEEDINGS 


of Biology, Temple University, and Temple 
University School of Medicine and Hospital 

Toxicity for paramecia of sera from cancerous 
and non-cancerous persons. 


. A. Packchanian, University of Texas School 


of Medicine 

The production of anti-rabbit hemolysin (rab. 
bit-erythrolysin) in sheep, and its value for 
complement fixation tests. 


. J. McBroom Junge and S. M. Rosenthal 


(introduced by A. F. Coca), Division of 
Physiology, National Institute of Health, 
Bethesda, Md. 

Effect of environmental temperature upon 
sulfadiazine therapy, body temperature 
and oxygen consumption in pneumococcus 
infection. 


. Morris N. Green (introduced by Stuart Mudd), 


Dept. of Bacteriology, University of Penn- 
sylvania School of Medicine 

Studies on the mechanism of action of furacin 
(5-nitro-2-furaldehyde semicarbazone). 

M. G. Sevag and Joseph S. Gots (by invitation), 
Dept. of Bacteriology, University of Penn- 
sylvania School of Medicine 

Studies on pneumococcal enzymes involved 
in resistance to drugs. 

M. G. Sevag and Edward Steers (by invitation), 
Dept. of Bacteriology, University of Penn- 
sylvania School of Medicine 

The relation of tryptophane utilization to the 
mechanism of resistance to sulfonamides. 


IMMUNOLOGY 
Wednesday, March 17, 7:00 p.m. 


Room 21, ConvENTION Hau 





Symposia 
I. Site or ANTIBODY FORMATION 


. Philip D. McMaster, LeapEr (by invitation), 


Rockefeller Institute for Medical Research, New 
York 


. Abraham White (by invitation), Yale University 
. Dan H. Campbell, California Institute of Tech- 


nology, Pasadena 


ELECTRON MICROGRAPHY OF THE STRUCTURE 
oF BACTERIA AND VIRUSES 


Ralph W. G. Wyckoff, Leaver, National In- 
stitute of Health, Bethesda, Md. 

Stuart Mudd, University of Pennsylvania 
School of Medicine 

Geoffrey Rake, Squibb Institute for Medical 
Research, New Brunswick 

Albert Claude (by invitation), Rockefeller In- 
stitute for Medical Research, New York 
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Federation “‘Mixer”’ 
Wednesday, March 17, 9:00 p.m. 


ARENA, CONVENTION HALL 


IMMUNOLOGY 
Thursday, March 18, 9:00 a.m. 


Room 10, ConvENTION Hau 


1. Elvin A. Kabat, Murray Glusman (by invita- 
tion) and Vesta Knaub (by invitation), Depts. 
of Neurology and Bacteriology, College of 
Physicians and Surgeons, Columbia Uni- 
versity, and the Neurological Institute of New 
York 

Immunochemical estimation of albumin and 
gamma globulin in normal and pathological 
cerebrospinal fluid. 

2. David Pressman and Geoffrey Keighley (iniro- 
duced by A. F. Coca), Gates and Crellin 
Laboratories of Chemistry and the William 
G. Kerckhoff Laboratories of the Biological 
Sciences, California Institute of Technology, 
Pasadena 

The zone of activity of antibodies as deter- 
mined by the use of radioactive tracers. 

3. Herman N. Eisen and Albert S. Keston (intro- 
duced by Robert C. Warner), Depts. of Medi- 
cine and Chemistry, New York University 
College of Medicine . 

Measurement and study of immune precipitates 
by means of ultraviolet absorption spec- 
troscopy. (Biochem.) 

4. Ellis Bolton, Charles Leone and Alan Boyden 
(introduced by A. F. Coca), Bureau of Bio- 
logical Research and Dept. of Zoology, Rutgers 
University 
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A critical analysis of the performance of the 
photronreflectometer in the measurement of 
serological and other turbid systems. - 

5. Henry P. Treffers and Katherine E. Yaw (by 
invitation) , Section of Immunochemistry, Dept. 
of Bacteriology and Immunology, Yale Uni- 
versity School of Medicine 

A turbidimetric growth assay method for the 
determination of the relative bactericidal 
activities of sera. 


6. John P. Fox (introduced by Peter K. Olitsky), 


Laboratories of the International Health 
Division, Rockefeller Foundation, New York 
The long persistence of Rickettsiae orientalis 
in the blood and tissues of infected animals. 
7. Edward C. Rosenow, Rare Metals Institute of 
the California Institute of Technology, Pasa- 
dena, and Longview Hospital, Cincinnati 
Further studies on the production in vitro from 
bacteria of substances resembling ‘‘natural” 
agglutinins and precipitins. 


8. William Burrows, Dept. of Bacteriology and 


Parasitology, University of Chicago 
Excretion of antibody in feces and urine and 
its absorption from the bowel. 


IMMUNOLOGY 
Papers Read by Title 


1. I. N. Dubin, J. D. Reese (by invitation) and Lois 


A. Seamans (by invitation), Division of 
Pathology and Bacteriology, University of 
Tennessee College of Medicine, and Dept. of 
Health and Safety, Tennessee Valley Au- 
thority 

Attempt to produce protection against mos- 
quitoes by active immunization. 


2. John P. Fox and Osler L. Peterson (introduced 


by Peter K. Olitsky), Laboratories of the 
International Health Division, Rockefeller 
Foundation, New York 

Mode of action of thionine dyes in combatting 
experimental rickettsial infections of mice 


“. 











DIRECTORY OF COUNCIL AND COMMITTEE MEETINGS 
AND SPECIAL FUNCTIONS NOT LISTED IN PROGRAM 


Federation Executive Committee: Mandarin Room, Haddon Hall Hotel. Sunday March 14, 6:00-10:% 
p.m.; Monday, March 15, 3:00-6:00 p.m.; Thursday, March 18, 9:00-11:00 p.m. 

Federation Proceedings Control Committee: Room 1367, Haddon Hall Hotel. Monday, March 1j, 
9:00-11:00 a.m. 

Council, Physiology: Room 1337, Haddon Hall Hotel. Sunday, March 14; Monday, March 15; Wednes. 
day, March 17. Times to be arranged. 

Council, Biochemistry: Room 1333, Haddon Hall Hotel. Times to be arranged. 

Council, Pharmacology: Mandarin Room, Haddon Hall Hotel. Sunday, March 14, 10:00 a.m.; Monday, 
March 15, 10:00 a.m.; Wednesday, March 17, 10:00 a.m. 

Council, Pathology: Room 1335, Haddon Hall Hotel. Sunday, March 14, 1:00 p.m.; Monday, March 15, 
10:00 a.m. 

Council, Nutrition: Green Room, Haddon Hall Hotel. Sunday, March 14, 1:00 p.m.; Monday, March 
15, 9:00 a.m. and 1:00 p.m. 

Council, Immunology: Room 1344, Haddon Hall Hotel. Times to be arranged. 

Editorial Committee of the Annual Review of Physiology: Bakewell Room, Haddon Hall Hotel. Tues. 
day, March 16, 2:00 p.m. 

Informal Discussion Group: ‘‘Nutritional Requirements of the Mouse.’”? Room 15, Convention Hall, 
Wednesday, March 17, 7:30 p.m. 

Society for Experimental Biology and Medicine Committee Meetings: Room 19, Convention Hall. 
Monday, March 15, 3:00 to 5:30 p.m.; Tuesday, March 16, 1:00 a.m. to 6:00 p.m.; Wednesday, 
March 17, 9:00 a.m. to 12:00 noon. 

Poultry Nutrition Discussion Group: Room 15, Convention Hall. Monday, March 15, afternoon and 
evening. 

Food and Nutrition Board, National Research Council. a) Committee on Nutrition Surveys: Room 
19, Convention Hall. Monday, March 15,9:00 a.m. b) Committee on Survey of Food and Nutr- 
tion Research. Room 19, Convention Hall. Monday, March 15, 10:30 a.m. 


LUNCHEONS 


City College of New York Alumni: Wednesday, March 17, 12:30 p.m. Place to be arranged. 
Society for Experimental Biology and Medicine: Shelburne Hotel. Time to be arranged. 


DINNER MEETINGS 
1. Circulation Group Dinner: Wednesday, March 17, 6:30 p.m. (dinner 7:30 p.m.). Place to be ar. 
ranged. 
2. Thudichum Society (Brain Chemistry Group): Wednesday, March 17, 6:15 p.m. Place to be ar- 
ranged. 


3. Metabolism Discussion Group: Wednesday, March 17, 6:30 p.m. Place to be arranged. 

. Editorial Board, Journal of Nutrition: Thursday, March 18, 7:00 p.m. Place to be arranged. 

5. Editorial Board, Journal of Biological Chemistry: Thursday, March 18, 7:00 p.m. Haddon Hall 
Hotel. 

6. Editorial Board, Biochemical Preparations: Thursday, March 18, 6:30 p.m. Haddon Hall Hotel. 

. Society for Experimental Biology and Medicine: Shelburne Hotel. 


rs 


Time to be arranged. 
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